PC9985A 



-1- 



10 



ARYL OR HETEROARYL FUSED IMIDAZOLE COMPOUNDS 
A \ AS ANTI-INFLAMMATORY AND ANALGESIC AGENTS 

^JPtO ^\ Technical Field 

This/Invention relates to aryl or heteroaryl fused imidazole compounds, or their 
pharmaceutical^ acceptable salts, pharmaceutical compositions containing them, and their 
medical uses. The compounds of this invention have activity as prostaglandin E 2 receptor 
antagonists, and these are useful in the treatment or alleviation of pain and inflammation and 
other inflammation-associated disorders, such as arthritis, treating or preventing disorders or 
medical conditions selected from pain, inflammatory diseases and the like. 

Background Art 

Prostaglandins are mediators of pain, fever and other symptoms associated with 
Q inflammation. Especially prostaglandin E 2 (PGE 2 ) is the predominant eicosanoid detected in 

inflammation conditions. In addition, it is also involved in various physiological and/or 
pathological conditions and such as hyperalgesia, uterine contraction, digestive peristalsis, 
Sj 15 awakeness, suppression of gastric acidsecretion, blood pressure, platelet function, bone 
^ ' metabolism, angiogenesis or the like. 

M* Four PGE 2 receptor subtypes (EP 1t EP 2 , EP 3 and EP 4 ) displaying different 

pharmacological properties have been cloned. EP 4 subtype, a Gs-coupled receptor 
S stimulates cAMP production, and is distributed in a wide variety of tissue suggesting major 

N' 20 role in PGE 2 -mediated biological events. 

O W099/47497 discloses carboxylic acids and acylsulfonamides compounds as 

N* prostaglandin-receptor antagonists. 

Brief Disclosure of the Invention 

25 The present invention provides a compound of the following formula: 

T>- r1 

Y ^ Y 4 N 
' i 

■ 

R 2 -V Z 

(I) 

or the pharmaceutical^ acceptable salts thereof, wherein 
Y 1 , Y 2 , Y 3 and Y 4 are independently selected from N, CH or C(L) ; 
30 R1 is H, C-|. 8 alkyl, C 2 -8 alkenyl, C 2 . 8 alkynyl, C 3 . 7 cycloalkyl, C^g alkoxy, halo-substituted 
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C-i.8 alkoxy, Ci_ 8 alkyl-S(0)m-, Q 1 -, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, 
amino, mono- or di-(Ci_ 8 alkyl)amino, C 1 . 4 alkyl-C(=0)-N(R3)- or C^alkyl-SfOJm-NtR 3 )-, 
wherein said C-|. 8 alkyl, C 2 _ 8 alkenyl and C 2 _ 8 alkynyl are optionally substituted with halo, 
C|_3 alkyl, hydroxy, oxo, C^. 4 alkoxy-, C-,.4 alkyl-S(0)m-, C3.7 cycloalkyl-, cyano, indanyl, 
1,2,3,4-tetrahydronaphtyl, 1 ,2-dihydronaphtyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, 
oxopiperidyl, Q1-, Q1-C(=0)-, Q1-0-, Ql-S(0)m-, Ql-C-^alkyl-O-, Q 1 -C 1 . 4 alkyl-S(0)m-, 
Q 1 -C,_ 4 alkyl-C(0)-N(R 3 )-, Q 1 -C-,_ 4 alkyl-N(R 3 )- or C,. 4 alkyl-C(0)-N(R 3 )-; 

Q 1 is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
heteroatoms selected from O, N and S, and is optionally substituted with halo, C-,_ 4 alkyl, 
halo-substituted C-,_4 alkyl, hydroxy, C-,.4 alkoxy, halo-substituted C-,. 4 alkoxy, C-,_ 4 alkylthio, 
nitro, amino, mono- or di-(C-,_4alkyl)amino, cyano, HO-C^ alkyl, C-,.4 alkoxy-C-,. 4 alkyl, C-,. 
4 alkylsulfonyl, aminosulfonyl, C 1 . 4 alkylC(=0)-, HO(0=)C-, C 1 . 4 alkyl-0(0=)C-, 
R 3 N(R 4 )C(=0)-, Ci^4 alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )- or NH 2 (HN=)C-; 
A is a 5-6 membered monocyclic aromatic ring optionally containing up to 3 heteroatoms 
selected from O, N and S, wherein said 5-6 membered monocyclic aromatic ring is optionally 
substituted with up to 3 substituents selected from halo, C-,^ alkyl, halo-substituted C^ 
alkyl, hydroxy, C 1-4 alkoxy, halo-substituted C-|_ 4 alkoxy, C-, ^alkylthio, nitro, amino, mono- 
or di-(C.,_4 alkyl)amino, cyano, HO-C^ alkyl, C 1-4 alkoxy-C-^alkyl, C-,_ 4 alkylsulfonyl, 
aminosulfonyl, acetyl, R 3 N(R 4 )C(=0)-, HO(0=)C-, C 1 . 4 alkyl-0(0=)C-, C 1-4 
alkylsulfonylamino, C 3 . 7 cycloalkyl, R 3 C(=0)N(R 4 )- and NH 2 (HN=)C-; 
B is halo-substituted C-,_ 6 alkylene, C3.7 cycloalkylene, C 2 _ 6 alkenylene, C 2 . 6 alkynylene, - 
O-C-1.5 alkylene, C-|. 2 alkylene-0-C-|_ 2 alkylene or C-|. 6 alkylene optionally substituted with 
an oxo group or C-j. 3 alkyl; 

W is NH, N-C-1.4 alkyl, O, S, N-OR 5 or a covalent bond ; 
R 2 is H, C-1.4 alkyl, OH or C-|. 4 alkoxy; 

Z is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from O, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C-|_ 4 alkyl, halo-substituted C-)_ 4 alkyl, C-,_ 4 
alkenyl, C^ alkynyl, hydroxy, C-,_ 4 alkoxy, halo-substituted C^ alkoxy, C-,_4 alkylthio, nitro, 
amino, mono- or di-(C-,_ 4 alkyl)amino, cyano, HO-C^ alkyl, C-,_4 alkoxy-C-^alkyl, C1.4 
alkylsulfonyl, aminosulfonyl, C-,_ 4 alkylC(=0)-, R 3 C(=0)N(R 4 )-, HO(0=)C-, C-,_4alkyl-0(0=)C- 
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, C-i.4 alkylsulfonylamino, C3.7 cydoalkyl, NH 2 (HN=)C-, Q 2 -S(0)m-, Q 2 -0-, Q 2 -N(R 3 )- or 
Q 2 -; 

L is halo, C^_ 4 alkyl, halo-substituted C-\_ 4 alkyl, hydroxy, alkoxy, halo-substituted C<\_ 4 
alkoxy, C-|_ 4 alkylthio, nitro, amino, mono- or di-(C 1 . 4 alkyl)amino, cyano, HO-C-1.4 alk y'. Cl- 
5 4 alkoxy-C 1 _ 4 alkyl, C-). 4 alkylsulfonyl, aminosulfonyl, C 1 . 4 alkylC(=0)- I HO(0=)C-, C^alkyl- 
0(0=)C-, C<\_ 4 alkylsulfonylamino, C 3 _ 7 cydoalkyl, R 3 C(=0)N(R 4 )-, NH 2 (HN=)C- I 
R 3 N(R 4 )C(=0)-, R 3 N(R 4 )S(0)m-, Q 2 -, Q 2 -C(=0)-, Q 2 -0-, Q 2 -C 1 . 4 alkyl-0- I or two adjacent 
L groups are optionally joined together to form an alkylene chain having 3 or 4 members in 
which one or two (non-adjacent) carbon atoms are optionally replaced by oxygen atoms; 
10 m is 0, 1 or 2; 

R 3 and R 4 are independently selected from H and C<\_ 4 alkyl ; 
R 5 is H, C 1-4 alkyl, alkyl-(0)C- or C^_ 4 alkyl-0-(0=)C- ; and 

Q 2 is a 5-12 membered monocyclic or bicyclic aromatic ring, or a 5-12 membered tricyclic 
ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 

15 membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C^_ 4 alkyl, 
halo-substituted C^ 4 alkyl, C^_ 4 alkenyl, 0^4 alkynyl, hydroxy, C<\_ 4 alkoxy, halo-substituted 
01*1.4 alkoxy, C-j.4 alkylthio, nitro, amino, mono- or di-(C 1 _ 4 alkyl)amino, cyano, HO-C^ 
alkyl, 0^4 alkoxy-C-^alkyl, C<i_ 4 alkylsulfonyl, aminosulfonyl, C 1 „ 4 alkyl-(0=)C-, 
R 3 (R 4 )C(=0)N-, HO(0=)C-, 0^4 alkyl-0(0=)C-, 0^ 4 alkylsulfonylamino, C3.7 cydoalkyl, 

20 0^4 alkyl-C(=0)NH- or NH 2 (HN=)C-. 

The aryl or heteroaryl fused imidazole compounds of this invention have an 
antagonistic action towards prostaglandin and are thus useful in therapeutics, particularly for 
the treatment of a disorder or condition selected from the group consisting of pain, fever or 
inflammation associated with rheumatic fever, influenza or other viral infections, common 

25 cold, low back and neck pain, skeletal pain, post-partum pain, dysmenorrhea, headache, 
migraine, toothache, sprains and strains, myositis, neuralgia, fibromyalgia, synovitis, arthritis, 
including rheumatoid arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing 
sspondylitis, bursitits, burns including radiation and corrosive chemical injuries, sunburns, pain 
following surgical and dental procedures or bone fracture, immune and autoimmune diseases 

30 such as systemic lupus erythematosus; AIDS(acquired immuno deficiency syndrome), 
gastrointestinal cancers such as colon cancer ; cellular neoplastic transformations or metastic 
tumor growth; Diabetic retinopathy, tumor angiogenesis; prostanoid-induced smooth muscle 
contraction associated with dysmenorrhea, premature labor, allergic rhinitis, atopic dermatitis, 
asthma or eosinophil related disorders, Hyperimmunoglobulinaemia, Castleman's disease, 
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myeloma; Alzheimer's disease, sleep disorders, endocrine disturbance; glaucoma; bone loss; 
osteoporosis; promotion of bone formation; Paget's disease: cytoprotection in peptic ulcers, 
gastritis, regional enteritis, ulcerative colitis, diverticulitis or other gastrointestinal lesions; Gl 
bleeding and patients undergoing chemotherapy; coagulation disorders selected from 
hypoprothrombinemia, haemophilia and other bleeding problems; kidney disease; 
thrombosis; occlusive vascular disease; presurgery; and anti-coagulation, or the like in 
mammalian, especially humans. 

The present invention provides a pharmaceutical composition for the treatment of a 
disorder or condition mediated by prostaglandin, in a mammalian including a human, which 
comprises administering to said subject a therapeutically effective amount of a compound of 
formula (I). 

Further, the present invention also provides a pharmaceutical composition for the 
treatment of a disorder or condition selected from the group consisting of pain, fever or 
inflammation associated with rheumatic fever, influenza or other viral infections, common 
cold, low back and neck pain, skeletal pain, post-partum pain, dysmenorrhea, headache, 
migraine, toothache, sprains and strains, myositis, neuralgia, fibromyalgia, synovitis, arthritis, 
including rheumatoid arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing 
sspondylitis, bursitits, burns including radiation and corrosive chemical injuries, sunburns, pain 
following surgical and dental procedures, bone fracture, immune and autoimmune diseases 
20 such as systemic lupus erythematosus; AIDS(acquired immuno deficiency syndrome), 
gastrointestinal cancers such as colon cancer ; cellular neoplastic transformations or metastic 
tumor growth; 

Diabetic retinopathy, tumor angiogenesis; prostanoid-induced smooth muscle contraction 
associated with dysmenorrhea, premature labor, allergic rhinitis, atopic dermatitis, asthma or 
25 eosinophil related disorders, Hyperimmunoglobulinaemia, Castleman's disease, myeloma; 
Alzheimer's disease, sleep disorders, endocrine disturbance; glaucoma; bone loss; 
osteoporosis; promotion of bone formation; 

Paget's disease: cytoprotection in peptic ulcers, gastritis, regional enteritis, ulcerative colitis, 
diverticulitis or other gastrointestinal lesions; Gl bleeding and patients undergoing 
30 chemotherapy; coagulation disorders selected from hypoprothrombinemia, haemophilia and 
other bleeding problems; kidney disease; 

thrombosis; occlusive vascular disease; presurgery; and anti-coagulation, or the like, which 
comprises a therapeutically effective amount of the aryl or heteroaryl fused imidazole 
compound of formula (I) or its pharmaceutical^ acceptable salt together with a 
35 pharmaceutically acceptable carrier. 



Also, the present invention provides a method for the treatment of a disorder or 
condition mediated by prostaglandin, in a mammalian including a human, which comprises 
administering to said subject a therapeutically effective amount of a compound of formula (I). 

Further, the present invention provides a method for the treatment of pain, fever or 
inflammation associated with rheumatic fever, influenza or other viral infections, common 
cold, low back and neck pain, skeletal pain, post-partum pain, dysmenorrhea, headache, 
migraine, toothache, sprains and strains, myositis, neuralgia, fibromyalgia, synovitis, arthritis, 
including rheumatoid arthritis, degenerative joint diseases (osteoarthritis), gout and ankylosing 
sspondylitis, bursitits, burns including radiation and corrosive chemical injuries, sunburns, pain 
following surgical and dental procedures, bone fracture, immune and autoimmune diseases 
such as systemic lupus erythematosus; AIDS, gastrointestinal cancers such as colon cancer 
;cellular neoplastic transformations or metastic tumor growth; Diabetic retinopathy, tumor 
angiogenesis; 

prostanoid-induced smooth muscle contraction associated with dysmenorrhea, premature 
labor, allergic rhinitis, atopic dermatitis, asthma or eosinophil related disorders, 
Hyperimmunoglobulinaemia, Castleman's disease, myeloma; Alzheimer's disease, sleep 
disorders, endocrine disturbance; glaucoma; bone loss; osteoporosis; 

promotion of bone formation; Paget's disease: cytoprotection in peptic ulcers, gastritis, 
regional enteritis, ulcerative colitis, diverticulitis or other gastrointestinal lesions; Gl bleeding 
and patients undergoing chemotherapy; coagulation disorders selected from 
hypoprothrombinemia, haemophilia and other bleeding problems; kidney disease; thrombosis; 
occlusive vascular disease; 

presurgery; and anti-coagulation or the like, in a mammalian subject, which comprises 
administering to said subject a therapeutically effective amount of a compound of formula (I). 

Also, the present invention provides a pharmaceutical formulation comprising a 
compound of formula (I), a pharmaceutical^ acceptable carrier and, optionally, one or more 
other pharmacologically active ingredients. 

Also, the present invention provides a pharmaceutical formulation comprising a 
compound of formula (I), a pharmaceutical^ acceptable carrier and, optionally, one or more 
other pharmacologically active ingredients selected from a COX-2 selective, COX-1 selective 
or non-selective NSAIDs( nonsteroidal anti-inflammatory drugs ), opioids, anticonvulsants, 
antidepressants, local anesthetics, disease-modifying anti-rheumatoid drugs, or steroids. 

Also, the present invention provides a compound of the following formula: 




or salts thereof 

wherein Y 1 , Y 2 , Y 3 and Y 4 are independently selected from N, CH or C(L) ; 
R 1 is H, C^.q alkyl, C 2 _ 8 alkenyl, C 2 _ 8 alkynyl, C3.7 cycloalkyl, C<\_q alkoxy, halo-substituted 
C^s alkoxy, C^, Q alkyl-S(0)m-, Q 1 -, amino, mono- or di-fC^s alkyl)amino, C 1 . 4 alkyl-C(=0)- 
N(R 3 )- or C 1 . 4 alkyl-S(0)m-N(R 3 )- ) wherein said C^s alkyl, C 2 _ 8 alkenyl and C 2 _ 8 alkynyl 
are optionally substituted with halo, C^_ 3 alkyl, C-|_ 4 alkoxy-, C-j_ 4 alkyl-S(0)m-, C 3 _ 7 
cycloalkyl-, cyano, indanyl, 1 ,2,3,4-tetrahydronaphtyl, 1,2-dihydronaphtyl, Q 1 -, q1-C(=0)-, Q 1 - 
O-, Q 1 -S(0)m-, Qi-C^alkyl-O-, Q^C^alkyl-StOJm-, Q^C^alkyl-CfOJ-NfR 3 )- or Q 1 -^. 
4 alkyl-N(R 3 )- ; 

is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
heteroatoms selected from O, N and S, and is optionally substituted with halo, C-j. 4 alkyl, 
halo-substituted C-|_ 4 alkyl, hydroxy, C-j„ 4 alkoxy, halo-substituted alkoxy, C<]_ 4 alkylthio, 
nitro, amino, mono- or dKC^alkyOamino, cyano, HO-C<i_ 4 alkyl, alkoxy-C^alkyl, 
4 alkylsulfonyl, aminosulfonyl, C 1 . 4 alkylC(=0)-, HO(0=)C-, C 1 . 4 aikyl-0(0=)C- ) 
R 3 N(R 4 )C(=0)-, C-(. 4 alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )- or NH 2 (HN=)C-; 
A is a benzene ring optionally substituted with up to 3 substituents or pyridine ring optionally 
substituted with up to 3 substituents, wherein said substituents selected from halo, C<|_ 4 alkyl, 
halo-substituted C 1 _ 4 alkyl, hydroxy, C-|_ 4 alkoxy, halo-substituted C^_ 4 alkoxy, C<|_ 4 alkylthio, 
nitro, amino, mono- or di-(C^ alkyl)amino, cyano, alkyl, C-j. 4 alkoxy-C 1 _ 4 alkyl, C<]_ 

4 alkylsulfonyl, aminosulfonyl, acetyl, R 3 N(R 4 )C(=0)-, HO(0=)C-, C 1 . 4 alkyl-0(0=)C-, C 1-4 
alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )- and NH 2 (HN=)C-; 

B is C 2 _ 6 alkylene, C3.7 cycloalkylene, C 2 . 6 alkenylene, or C 2 _ 6 alkynylene optionally 
substituted with C^_3 alkyl; 
W is NH orO; 

P is H, a protecting group, or Q 3 -OC(=0)-; 

Q 3 is a 6-10 membered monocyclic or bicyclic aromatic ring optionally substituted with halo, 



C-i-4 alkyl, C-|_4 alkoxy, Ci_ 4 alkylthio, nitro, cyano, C^. A alkylsulfonyl, C 1 . 4 alkylC(=0)-, 
HO(0=)C-, or C-|^alkyl-0(0=)C-; 

L is halo, C,_4 alkyl, halo-substituted C-1.4 alkyl, hydroxy, C^. A alkoxy, halo-substituted Ci_ 4 
alkoxy, C-j^ alkylthio, nitro, amino, mono- or dHC 1-4 alkyl)amino, cyano, HO-C^ alkyl, C-,. 
4 alkoxy-C^alkyl, C-|_ 4 alkylsulfonyl, aminosulfonyl, Ci. 4 alkylC(=0)-, HO(0=)C-, C 1 _ 4 alkyl- 
0(0=)C-, C-1.4 alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )-, NH 2 (HN=)C-, 

R 3 N(R 4 )C(=0)- or R 3 N(R 4 )S(0)m-, or two adjacent L groups are optionally joined together to 
form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
m is 0, 1 or 2; and 

R 3 and R 4 are independently selected from H and C-^ alkyl. 

Also, the present invention provides a compound of the following formula: 



Y V-^NH° 

K 

(III) 

or salts thereof 

wherein Y 1 , Y 2 , Y 3 and Y 4 are independently selected from N, CH or C(L) ; 

A 

R is H, C^s alkyl, C 2 _ 8 alkenyl, C 2 . 8 alkynyl, C3.7 cycloalkyl, alkoxy, halo-substituted 
C|_ 8 alkoxy, C-j^ alkyl-S(0)m-, Q 1 -, amino, mono- or di-fC^ alkyl)amino, C-,^alkyl-C(=0)- 
N(R 3 )- or C 1 . 4 alkyl-S(0)m-N(R 3 )-, wherein said C U8 alkyl, C 2 . 8 alkenyl and C 2 . 8 alkynyl 
are optionally substituted with halo, C-,.3 alkyl, C-,.4 alkoxy-, C-,_ 4 alkyl-S(0)m-, C3.7 
cycloalkyl-, cyano, indanyl, 1 ,2,3,4-tetrahydronaphtyl, 1 ,2-dihydronaphtyl, q1-, q1-C(=0)-, q1- 
O-, Ql-S(0)m-, Ql-C-^alkyl-O-, □''-C.^alkyl-SfCOm-, Q 1 -C 1 . 4 alkyl-C(0)-N(R 3 )- orQl-C-,. 
4 alkyl-N(R 3 )- ; 

Q 1 is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
heteroatoms selected from O, N and S, and is optionally substituted with halo, C-,.4 alkyl, 
halo-substituted C-). 4 alkyl, hydroxy, 0^4 alkoxy, halo-substituted alkoxy, C 1-4 alkylthio, 
nitro, amino, mono- or di-(C 1 . 4 alkyl)amino, cyano, HO-C-^ alkyl, C-,.4 alkoxy-C 1 . 4 alkyl, C-,. 
4 alkylsulfonyl, aminosulfonyl, C-,. 4 alkylC(=0)-, HO(0=)C-, C 1 . 4 alkyl-0(0=)C-, 
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R 3 N(R 4 )C(-0)-, Ci^4 alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )- or NH 2 (HN=)C-; 
A is a benzene ring optionally substituted with up to 3 substituents or pyridine ring optionally 
substituted with up to 3 substituents, wherein said substituents selected from halo, alkyl, 
halo-substituted alkyl, hydroxy, alkoxy, halo-substituted alkoxy, C^alkylthio, 
5 nitro, amino, mono- or di-fC^ alkyl)amino, cyano, HO-C^ alkyl, alkoxy-C 1 . 4 alkyl, C-,. 
4 alkylsulfonyl, aminosulfonyl, acetyl, R 3 N(R4)C(=0)-, HO(0=)C-, C 1 . 4 alkyl-0(0=)C-, 
alkylsulfonylamino, C 3 . 7 cycloalkyl, R 3 C(=0)N(r4)- and NH 2 (HN=)C-; 
B is C 2 _ 6 alkylene, C 3 . 7 cycloalkylene, C 2 . 6 alkenylene, or C 2 . 6 alkynylene optionally 
substituted with C1.3 alkyl; 
10 WisNHorO; 

P is H, a protecting group, or Z-S(O) 2 -N(R 2 )-0(=O)-; 

Z is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from O, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C-,.4 alkyl, halo-substituted 0^4 alkyl, C U4 
alkenyl, C-,^ alkynyl, hydroxy, C,_ 4 alkoxy, halo-substituted (^.4 alkoxy, C-,. 4 alkylthio, nitro, 
amino, mono- or dHC^ alkyl)amino, cyano, HO-C^ alkyl, C 1-4 alkoxy-C^alkyl, C-,_ 4 
alkylsulfonyl, aminosulfonyl, C 1 . 4 alkylC(=0)-, R 3 C(=0)N(R4)-, HO(0=)C-, C 1 . 4 alkyl-0(0=)C- 
, 0^4 alkylsulfonylamino, C3.7 cycloalkyl, NH 2 (HN=)C-, Q2-S(0)m-, Q2-0-, q2-N(r3). or 
Q 2 -; 

20 . L is halo, C 1-4 alkyl, halo-substituted C-,.4 alkyl, hydroxy, C 1-4 alkoxy, halo-substituted C^. 4 
alkoxy, alkylthio, nitro, amino, mono- or d\-(C^ alkyl)amino, cyano, HO-C^ alkyl. C-|. 
4 alkoxy-C^alkyl, 0^4 alkylsulfonyl, aminosulfonyl, Ci_ 4 alkylC(=0)-, HO(0=)C-, C-)_ 4 alkyl- 
0(0=)C-, alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )-, NH 2 (HN=)C-, 

R 3 N(R4)C(=0)- or R 3 N(R4) S (0)m-, or two adjacent L groups are optionally joined together to 

25 form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
m is 0, 1 or 2; and 

R 2 , R 3 , and R 4 are independently selected from H and alkyl. 

Detailed Description of the Invention 
30 The term "a'M". as "sed herein, means a straight or branched saturated monovalent 

hydrocarbon radical including, but not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, iso- 
butyl, sec-butyl, tert-butyl, neopentyl and the like. 



The term "alkenyl", as used herein, means a hydrocarbon radical having at least one 
double bond including, but not limited to, ethenyl, propenyl, 1-butenyi, 2-butenyl and the like. 

The term "alkynyl", as used herein, means a hydrocarbon radical having at least one 
triple bond including, but not limited to, ethynyl, propynyl, 1-butynyl, 2-butynyl and the like. 

The term "halo", as used herein, refers to F, CI, Br or I, preferably F or CI. 

The term "cycloalkyl", as used herein, means a saturated carbocyclic radical 
including, but not limited to, cyclopropyl, cyclobutyl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclononyl, cyclodecyl and the like. 

The term "alkoxy", as used herein, means an O-alkyl group wherein "alky!" is defined 

above. 

The term "monocyclic aromatic ring", as used herein, means a monocyclic aromatic 
carbocyclic or heterocyclic ring (and containing 0-4 heteroatoms selected from O, N and S) 
including, but not limited to, phenyl, pyrazolyl, furyl, thienyl, oxazolyl, tetrazolyl, thiazolyl, 
imidazolyl, thiadiazolyl, pyridyl, pyrimidinyl, pyrrolyl, thiophenyl, pyrazinyl, pyridazinyl, 
isooxazolyl, isothiazolyl, triazolyl, furazanyl and the like. 

The term "bicyclic aromatic ring", as used herein, means a monocyclic or bicyclic 
aromatic carbocyclic or heterocyclic ring (and containing 0-4 heteroatoms selected from O, N 
and S) including, but not limited to, naphthyl, benzofuranyl, isobenzofuranyl, benzothiophenyl, 
indolyl, isoindolyl, benzoxazolyl, benzothiazolyl, indazolyl, benzimidazolyl, quinolyl, isoquinolyl, 
cinnolinyl, phthalazinyl, quinazolinyl quinoxalinyl and the like. 

The term "alkylene", as used herein, means saturated hydrocarbon (straight chain or 
branched) wherein a hydrogen atom is removed from each of the terminal carbons such as 
methylene, ethylene, propylene, butylene, pentylene, hexylene and the like. 

The term "cycloalkylene", as used herein, means divalent cycloalkyl groups including, 
but not limited to, cyclopropylene, cyclobutylene, cyclopentylene, cyclohexylene and 
cycloheptylene and the like. 

The term "alkenylene", as used herein, means a straight or branched hydrocarbon 
chain spacer radical having at least one double bond including, but not limited to, -CH=CH-, - 
CH=CHCH-, -CH=CHCH(CH 3 )-, and the like. 

The term "alkynylene", as used herein, means a straight or branched hydrocarbon 
chain spacer radical having at least one triple bond including, but not limited to,-C=C-, -C- 
C=CCH 2 -, -C^CCH(CH 3 )-, and the like. 

The term "tricyclic ring", as used herein, means a saturated carbocyclic radical 
including, but not limited to, adamantyl, tricyclo[5.2.1.0 2 ' 6 ]decane, and the like. 

The term "two adjacent L groups are optionally joined together to form an alkylene 
chain having 3 or 4 members in which one or two (non-adjacent) carbon atoms are optionally 
replaced by oxygen atoms", as used herein, means, but not limited to, -0-CH 2 -0-, -CH 2 -0- 



-10- 



CH 2 -, -0-CH 2 CH 2 -, -CH 2 CH 2 -0-, -0-CH 2 CH 2 -0-, -CH 2 CH 2 CH 2 -0-, -0-CH 2 CH 2 CH 2 -, - 
CH 2 -OCH 2 CH 2 -, -CH 2 CH 2 -0-CH 2 -, and the like. 

The term "aryl", as used herein, means aromatic radicals including, but not limited to, 
phenyl, naphthyl, tetrahydronaphthyl, indanyl, biphenyl and the like. 

The term "protecting group", as used herein, means a hydroxy or amino protecting 
group which is selected from typical hydroxy or amino protecting groups described in 
Protective Groups in Organic Synthesis edited by T. W. Greene et a/. (John Wiley & Sons, 
1991); 

The term "treating", as used herein, refers to reversing, alleviating, inhibiting the 
progress of, or preventing the disorder or condition to which such term applies, or one or 
more symptoms of such disorder or condition. The term "treatment" as used herein refers to 
the act of treating, as "treating" is defined immediately above. 

In the compounds of formula (I), 
Y 1 , Y 2 Y 3 , and Y 4 are preferably independently selected from N, CH and C(L); 
L is halo, C^_ 4 alkyl, halo-substituted alkyl, hydroxy, C-|_ 4 alkoxy, mono- or di-(C 1 . 4 
alkyl)amino, halo-substituted C^. 4 alkoxy, cyano, HO-C^ alkyl, C-j. 4 alkoxy-C^ alkyl, C-|_ 4 
alkylsulfonyl, aminosulfonyl, 0^. 4 alky[C(=0)-, HO(0=)C-, C^. 4 alkyl-0(0=)C-, C-|_ 4 
alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )-, R 3 N(R 4 )C(=0)-, R 3 N(R 4 )S(0)m-, G 2 -, 
Q 2 -C(=0)-, Q 2 -0-, Q 2 -C 1 . 4 alkyl-0-, or two adjacent L groups are optionally joined together 
to form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
m is 0 or 2; 

R 3 and R 4 are independently selected from H and C-i_ 4 aikyl; and 

Q 2 is a 5-12 membered monocyclic or bicyclic aromatic ring, or a 8-12 membered tricyclic 
ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C-j_ 4 alkyl, 
halo-substituted C 1 „ 4 alkyl, C 1 . 4 alkenyl, C 1 . 4 alkynyl, hydroxy, C<\_ 4 alkoxy, halo-substituted 
C-|. 4 alkoxy, C 1 . 4 alkylthio, mono- or di-(C 1 _ 4 alkyl)amino, cyano, HO-C 1 _ 4 alkyl, C 1 _ 4 
alkoxy-C 1 . 4 alkyl, alkylsulfonyl, aminosulfonyl, C 1 . 4 alkyl-(0=)C-, 

R 3 (R 4 )C(=0)N-, HO(Q=)C-, C 1 . 4 aIkyl-0(0)C-, C-|_ 4 alkylsulfonylamino, C3.7 cycloalkyl or 

C 1 „ 4 alkyl-C(=0)NH-, more preferably Y 1 , Y 2 , Y 3 , and Y 4 are independently selected from N, 
CH and C(L); 

L is halo, C-|. 4 alkyl, halo-substituted C-|_ 4 alkyl , hydroxy, 0^4 alkoxy, mono- or di-(C 1 . 4 
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alkyl)amino, halo-substituted C-|_4 alkoxy, cyano, HO-C-1.4 alkyl, C-j_4 alkylsulfonyl, 
aminosulfonyl, C<\. 4 alkylC(=0)-, HO(0=)C-, C^ alkyI-0(0=)C-, C-|_ 4 alkylsulfonylamino, 
C3.7 cycloalkyl, R 3 C(=0)N(R 4 )-, R 3 N(R 4 )C(=0)- ( R 3 N(R 4 )S(0)m-, Q 2 -, Q 2 -C(=0)-, Q 2 -0-, 

Q 2 -C-|.4alkyl-0-, or two adjacent L groups are optionally joined together to form an alkylene 
5 chain having 3 or 4 members in which one or two (non-adjacent) carbon atoms are optionally 
replaced by oxygen atoms; 
m is 0 or 2; 

R 3 and R 4 are independently selected from H and C-j.4 alkyl; and 

Q 2 is a 5 or 6 membered monocyclic aromatic ring, or a 8-12 membered tricyclic ring 
10 containing up to 3 heteroatoms selected from N and S, wherein said 5 or 6 membered 

monocyclic aromatic ring is optionally substituted with halo, more preferably Y^, Y 2 , Y 3 , and 

Y 4 are independently selected from N, CH and C(L); 
m is 0 or 2; 

R 3 and R 4 are independently selected from H and C1.4 alkyl; and 

15 Q 2 is 5 or 6 membered monocyclic aromatic ring or a 8-12 membered tricyclic ring optionally 
containing 1 sulfur atom wherein said 5 or 6 membered monocyclic aromatic ring is optionally 
substituted with halo, more preferably Y 1 , Y 2 , Y 3 , and Y 4 are independently selected from N, 
CH and C(L); 

L is halo, C>|_4 alkyl, halo-substituted C-1.4 alkyl , hydroxy, C-1.4 alkoxy, halo-substituted C1.4 

20 alkoxy, cyano, HO-C^ alkyl, acetyl, R 3 N(R 4 )C(=0)-, R 3 N(R 4 )S(0)m-, Q 2 -, Q 2 -C(=0)-, Q 2 - 

O-, Q 2 -C-|_4alkyl-0-, or two adjacent L groups are joined together to form a methylenedioxy 
group; 

R 3 and R 4 are independently selected from H and C>|_4 alkyl; and 

Q 2 is 5 or 6 membered monocyclic aromatic ring system, more preferably Y 1 , Y 2 , Y 3 , and Y 4 
25 are independently selected from N, CH and C-L; 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 

are joined together to form a methylenedioxy group, more preferably Y 1 , Y 2 , Y 3 and Y 4 are 
selected from the group consisting of 

30 a) Y 1 and Y 3 are C(L), Y 2 is CH and Y 4 is N; 

b) Y 1 is CH, Y 2 and Y 3 are C(L) and Y 4 is N; 

c) Y 1 , Y 2 and Y 3 are C(L) and Y 4 is N; 
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d) Y 1 and Y 3 are C(L), Y 2 is N and Y 4 is CH; 

e) Y 1 is C(L) and Y 2 , Y 3 and Y 4 are CH; 

f) Y 1 , Y 3 and Y 4 are CH, and Y 2 is C(L); 

g) Y 1 , Y 2 and Y 3 are CH, and Y 4 is C(L); 
5 h) Y 1 and Y 2 are C(L), and Y 3 and Y 4 are CH; 

i) Y 1 and Y 3 are C(L), and Y 2 and Y 4 are CH; 
j) Y 1 and Y 4 are CH, and Y 2 and Y 3 are C(L); 
k) Y 1 and Y 2 are CH, Y 3 is C(L) and Y 4 is N; 
I) Y 1 and Y 3 are CH, Y 2 is C(L) and Y 4 is N; 
10 m) Y 1 , Y 2 Y 3 and Y 4 are CH; 

n) Y 1 and Y 2 are C(L), Y 3 is CH and Y 4 is N; 
o) Y 1 , Y 2 and Y 4 are CH, and Y 3 is C(L); 
p) Y 1 and Y 2 are C(L), Y 3 is N and Y 4 is CH; 
q) Y 1 and Y 3 are C(L), and Y 2 and Y 4 are N; 
^ 15 r) Y 1 is C(L), Y 2 and Y 3 are CH, and Y 4 is N; 

M> s) Y 2 is C(L), Y 1 and Y 3 are CH, and Y 4 is N; and 

t) Y 1 , Y 2 and Y 3 are C(L), and Y 4 is CH 

jjj L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH 2 , 

^ trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 

20 are joined together to form a methylenedioxy group, most preferably Y 1 , Y 2 , Y 3 and Y 4 are 
selected from the group consisting of 

a) Y 1 and Y 3 are C(L), Y 2 is CH and Y 4 is N; 

b) Y 1 is CH, Y 2 and Y 3 are C(L) and Y 4 is N; 

c) Y 1 , Y 2 and Y 3 are C(L) and Y 4 is N; 

25 d) Y 1 and Y 3 are C(L), Y 2 is N and Y 4 is CH; 

e) Y 1 is C(L) and Y 2 , Y 3 and Y 4 are CH; 

f) Y 1 , Y 3 and Y 4 are CH, and Y 2 is C(L); 

g) Y 1 , Y 2 and Y 3 are CH, and Y 4 is C(L); 

h) Y 1 and Y 2 are C(L), and Y 3 and Y 4 are CH; 
30 i) Y 1 and Y 3 are C(L), and Y 2 and Y 4 are CH; 

j) Y 1 and Y 4 are CH, and Y 2 and Y 3 are C(L); and 
k) Y 1 , Y 2 and Y 3 are C(L), and Y 4 is CH 
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L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group. 
In the compounds of formula (I), 
5 R 1 is preferably H, C^.s alkyl, C 2 _ 8 alkenyl, C 2 _ 8 alkynyl, C3.7 cycloalkyl, C^.q alkoxy, halo- 
substituted C-i.8 alkoxy, C^.q alkyl-S(0)m-, Q 1 -, pyrrolidinyl, piperidyl, oxopyrrolidinyl, 
oxopiperidyl, amino, mono- or di-(C-|_8 alkyl)amino, Ci_4alkyl-C(=0)-N(R 3 )- or C^alkyl- 
S(0)m-N(R 3 )-, wherein said C^.q alkyl, C 2 _8 alkenyl and C 2 _8 alkynyl are optionally 
substituted with halo, C-1.3 alkyl, hydroxy, oxo, C-1.4 alkoxy-, C^.4 alkyl-S(0)m-, C3.7 
10 cycloalkyl-, cyano, indanyl, 1,2,3,4-tetrahydronaphtyl, 1,2-dihydronaphtyi, pyrrolidinyl, piperidyl, 
oxopyrrolidinyl, oxopiperidyl, Q 1 -, Q 1 -C(=0)-, Q 1 -0-, Q 1 -S(0)m-, 
Q 1 -C 1 . 4 alkyl-O-, Q 1 -C 1 . 4 alkyl-S(0)m-, Q 1 -C 1 . 4 alkyl-C(0)-N(R 3 )-, Q 1 -C 1 . 4 alkyl-N(R 3 )- or 

C 1 . 4 alkyl-C(0)-N(R 3 )-; 

Q 1 is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
15 heteroatoms selected from O, N and S, and is optionally substituted with halo, C^.4 alkyl, 
halo-substituted 0^4 alkyl , hydroxy, C-|_4 alkoxy, halo-substituted C^.4 alkoxy, 0^.4 
alkylthio, nitro, amino, mono- or di-(C-j_4 alkyi)amino, cyano, HO-C-|_4 alkyl, C^.4 alkoxy-C^. 
4 alkyl, C<\_ 4 alkylsulfonyl, aminosulfonyl, C^.4 alkylC(=0)-, HO(0=)C-, C^.4 alkyl-0(0)C-, 
R 3 N(R 4 )C(=0)-, C-i_4 alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )- or NH 2 (HN=)C-; 
20 m is 0 or 2; and 

R 3 is H or C<|_4 alkyl, more preferably R 1 is H, C^.q alkyl, C 2 _ 8 alkenyl, C 2 . 8 alkynyl, C3.7 
cycloalkyl, Q 1 -, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, amino, mono- or di-(C>|_8 
alkyl)amino, wherein said C^s alk y' is optionally substituted with halo, C 1 " 3 alkyl, hydroxy, 
oxo, C-j.4 alkoxy-, C^.4 alkyl-S(0)m-, C3.7 cycloalkyl-, cyano, indanyl, pyrrolidinyl, piperidyl, 
25 oxopyrrolidinyl, oxopiperidyl, Q 1 -, Q 1 -C(0)-, Q 1 -0-, Q 1 -S- or Q 1 -C 1 _ 4 alkyl-O-, or C^alkyi- 
C(0)-N(R 3 )-; 

Q 1 is a 5-12 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
selected from N and S, and is optionally substituted with halo, C^.4 alkyl, C^.4 alkylsulfonyl 

and C>|_4 alkylC(=0)-; and 

30 m is 0 or 2, more preferably R 1 is H, C^s alkyl, C 2 _ 8 alkenyl, C 2 . 8 alkynyl, C3.7 cycloalkyl, 

Q 1 -, or mono- or di-(Ci_8 alkyl)amino wherein said alkyl is optionally substituted with 
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halo, C^_3 alkyl, hydroxy, oxo, C<\_4 alkoxy-, alkyl-S(0)m-, C3.7 cycloalkyl-, cyano, 

indanyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyi, Q 1 -, Q 1 -C(=0)-, Q 1 -0-, Q 1 -S-, 
Q 1 -C 1 . 4 alkyl-O-, or C 1 . 4 alkyl-C(0)-N(H)-; 

is a 5 or 6 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
selected from N and S; and 

m is 0 or 2, more preferably R 1 is C-|_5 alkyl, C3.7 cycloalkyl, or Q 1 -, mono- or di-(C^_Q 
alkyl)amino wherein said alkyl is optionally substituted with C<j„3 alkyl, hydroxy, oxo, 
pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyi, Q 1 -, or C-|_4alkyl-C(0)-N(H)-; and 
Q 1 is 5-12 membered monocyclic aromatic ring system optionally containing up to 2 
heteroatoms selected from N and S, more preferably R 1 is C-j.5 alkyl, mono- or di-(C«i_3 
alkyi)amino, pyrrolidinyl, or pyridyl optionally substituted with C1.3 alkyl, hydroxy, oxo, 5 or 6 
membered monocyclic aromatic ring, wherein said 5 or 6 membered monocyclic aromatic ring 
is containing 1 or 2 heteroatoms selected from N and S, or C-j_4alkyl-C(0)-N(H)-, most 

preferably R 1 is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, neopentyl, thiazolylethyl 
methylamino, dimethylamino, pyrrolidinyl, pyridyl, or 1-acetylamino-1-methylethyl. 
In the compounds of formula (I), 

R 2 is preferably H or C-|_4 alkyl, most preferably H. 

In the compounds of formula (I), 
A is preferably a 5-6 membered monocyclic aromatic ring optionally containing up to 2 
heteroatoms selected from O, N, and S, wherein said 5-6 membered monocyclic aromatic 
ring is optionally substituted with up to 2 substituents selected from halo, C-|_4 alkyl, halo- 
substituted C-j„4 alkyl, hydroxy, C<\_4 alkoxy and halo-substituted Ci_4 alkoxy, more 
preferably 5-6 membered monocyclic aromatic ring optionally substituted with halo, C-j_ 4 alkyl 
or C-|_4 alkoxy, more preferably 5-6 membered monocyclic aromatic ring system optionally 
substituted with halo or C-|_4 alkyl, more preferably 5-6 membered monocyclic aromatic ring 
system, most preferably phenyl or pyridyl. 

In the compounds of formula (I), 

B is preferably C3.7 cycloalkylene or C>|_e alkylene optionally substituted with an oxo 
group or 0^.3 alkyl, more preferably Ci_3 alkylene optionally substituted with 0^.3 alkyl, more 
preferably Ci_2 alkylene optionally substituted with methyl, most preferably ethylene or 
propylene. 

In the compounds of formula (I), 

W is preferably NH, N-C^ alkyl, O or N-OH, more preferably NH, N-C<\_ 2 alkyl or O, 
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most preferably NH, N-CH3 or O. 

In the compounds of formula (I), 

Z is preferably a 5-12 membered monocyclic or bicyclic aromatic ring optionally 
containing up to 3 heteroatoms selected from, N, O, and S, wherein said 5-12 membered 
monocyclic or bicyclic aromatic ring is optionally substituted with halo, C<\_ 4 alkyl, halo- 
substituted C-|_ 4 alkyl, C-1.4 alkenyl, hydroxy, 0^_ 4 alkoxy, nitro, amino, cyano, HO-C-1.4 aik y', 
C-i.4 alkylsulfonyl, aminosulfonyl, alkylC(=0)-, R 3 C(=0)N(R 4 )-, HO(0=)C-, C^_ 4 alkyl- 
0(0=)C- f C-|_4 alkylsulfonylamino, C^. 4 alkyl-C(=0)NH-, Q 2 -S(0)m- t Q 2 -0- t Q 2 -N(R 3 )- or 
Q 2 -; 

m is 0 or 2; 

R 3 and R 4 are independently selected from H and C<|_ 4 alkyl; and 

Q 2 is a 5-12 membered monocyclic or bicyclic aromatic ring, or a 8-12 membered tricyclic 
ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C<\_ 4 alkyl, 
halo-substituted C-1.4 alkyl, C^. 4 alkenyl, C<\_ 4 alkynyl, hydroxy, C^_ 4 alkoxy, halo-substituted 
C-i.4 alkoxy, 0^_ 4 alkylthio, mono- or di-(C 1 . 4 alkyl)amino, cyano, HO-C^.4 alkyl, C<|_ 4 
alkoxy-C-|_4 alkyl, C^_ 4 alkylsulfonyl, aminosulfonyl, C^_ 4 alkyl-(0=)C-, R 3 (R 4 )C(=0)N-, 
HO(0=)C-, C-j.4 alkyl-0(0=)C-, C^_ 4 alkylsulfonylamino, C3.7 cycloalkyl or C^. 4 alkyl- 
C(=0)NH-, more preferably Z is 5-12 membered monocyclic or bicyclic aromatic ring 
optionally containing up to 3 heteroatoms selected from, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C<\_ 4 alkyl, 

halo-substituted 0^. 4 alkyl, C<\„ 4 alkenyl, C^. 4 alkoxy, nitro, amino, cyano, R 3 C(=0)N(R 4 )-, 
0^4 alkyl-0(0=)C-, Q 2 -S(0)m-, Q 2 -0-, Q 2 -N(R 3 )- or Q 2 -; 
m is 0 or 2; 

R 3 and R 4 are independently selected from H and C^ 4 alkyl; and 

Q 2 is a 5 or 6 membered monocyclic aromatic ring, or a 8-12 membered tricyclic ring 
containing up to 3 heteroatoms selected from N and S, wherein said 5 or 6 membered 
monocyclic aromatic ring is optionally substituted with halo, more preferably Z is 5-12 
membered monocyclic or bicyclic aromatic ring optionally containing up to 3 heteroatoms 
selected from N and S, wherein said 5-12 membered monocyclic or bicyclic aromatic ring is 
optionally substituted with halo, C^_ 4 alkyl, halo-substituted C-|. 4 alkyl, C<\_ 4 alkenyl, 

alkoxy, nitro, amino, cyano, R 3 C(=0)N(R 4 )-, C^_ 4 alkyl-0(0=)C-, Q 2 -S(0)m-, Q 2 -0-, Q 2 - 
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N(R3)- or Q 2 -; 
m is 0 or 2; 

R 3 and R 4 are independently selected from H and C-|_ 4 alkyl; and 

Q 2 is 5 or 6 membered monocyclic aromatic ring or a 8-12 membered tricyclic ring optionally 
5 containing 1 sulfur atom wherein said 5 or 6 membered monocyclic aromatic ring is optionally 
substituted with halo, more preferably Z is 5-12 membered monocyclic or bicyclic aromatic 
ring optionally containing up to 3 heteroatoms selected from N and S, wherein said 5-12 
membered monocyclic aromatic ring is optionally substituted with halo, C-|_ 4 alkyl, nitro, 
R 3 C(=0)N(R 4 )- or Q 2 -; 
10 R 3 and R 4 are independently selected from H and alkyl; and 

Q 2 is 5 or 6 membered monocyclic aromatic ring system, more preferably Z is 5-10 
membered monocyclic or bicyclic aromatic ring optionally containing up to 3 heteroatoms 
selected from N and S, wherein said 5-10 membered monocyclic aromatic ring is optionally 
substituted with chloro, bromo, methyl, nitro, CH 3 C(=0)NH-, tBuC(=0)NH- or phenyl, most 
preferably Z is phenyl, pyrazolyl, thiazolyl, thiadiazolyl, thienyl, naphthyl or benzothienyl, said 
phenyl, pyrazolyl, thiazolyl, thiadiazolyl and thienyl being optionally substituted with one to 
three substituents independently selected from chloro, bromo, methyl, acetylamino, 
pivaloylamino, nitro and phenyl. 

A preferred group of compounds of the present invention includes compounds of 
20 formula (I) wherein 

Y 1 , Y 2 , Y 3 , and Y 4 are independently selected from N, CH and C(L); 

R 1 is H, C^g alkyl, C 2 _ 8 alkenyl, C 2 . 8 alkynyl, C 3 . 7 cycloalkyl, C^g alkoxy, halo-substituted 
C-^s alkoxy, C-|_ 8 alkyl-S(0)m-, Q 1 -, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, 
amino, mono- or di-(C.|_ 8 alkyl)amino, C 1 . 4 alkyl-C(=0)-N(R 3 )- or C 1 . 4 alkyl-S(0)m-N(R 3 )-, 
25 wherein said C-|_ 8 alkyl, C 2 . 8 alkenyl and C 2 . 8 alkynyl are optionally substituted with halo, 
C|_ 3 alkyl, hydroxy, oxo, C.,_ 4 alkoxy-, C.,_ 4 alkyl-S(0)m-, C 3 . 7 cycloalkyl-, cyano. indanyl, 
1,2,3,4-tetrahydronaphtyl, 1 ,2-dihydronaphtyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, 
oxopiperidyl, Q1-, Q1-C(=0)-, Q1-0-, Ql-S(0)m-, Ql-C,^ alkyl-O-, Q 1 -C^. 4 alkyl-S(0)m-, 
Q 1 -C 1 . 4 alkyl-C(=0)-N(R 3 )-, or C 1 ^alkyl-C(=0)-N(R 3 )-; 

30 Q 1 is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 4 
heteroatoms selected from O, N and S, and is optionally substituted with halo, C-,^ alkyl, 
halo-substituted C-|. 4 alkyl , hydroxy, C-,. 4 alkoxy, halo-substituted C 1-4 alkoxy, C^_ 4 
alkylthio, nitro, amino, mono- or dHC,^ alkyl)amino, cyano, HO-C-,. 4 alkyl, C U4 alkoxy-C-,. 
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43'kyl. Cl-4 alkylsulfonyl, aminosulfonyl, alkylC(=0)-, HO(0=)C-, 0^. 4 alkyl-0(0)C-, 

R 3 N(R 4 )C(=0)-, C-i_ 4 alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)N(R 4 )- or NH 2 (HN=)C-; 
A is a 5-6 membered monocyclic aromatic ring optionally containing up to 2 heteroatoms 
selected from O, N, and S, wherein said 5-6 membered monocyclic aromatic ring is optionally 
5 substituted with up to 2 substituents selected from halo, alkyl, halo-substituted C<\_ 4 
alkyl, hydroxy, C^_ 4 alkoxy and halo-substituted C<\„ 4 alkoxy; 

B is C3.7 cycloalkylene or alkylene optionally substituted with an oxo group or C-^ 
alkyl; 

W is NH, N-C-j.4 alkyl, O or N-OH; 
10 R 2 is H or C-i.4 alkyl; 

Z is a 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C<|_ 4 alkyl, halo-substituted C<i_ 4 alkyl, C-,.4 
alkenyl, hydroxy, 0^_ 4 alkoxy, nitro, amino, cyano, HO-C^ alkyl, 0^4 alkylsulfonyl, 
15 aminosulfonyl, C^ 4 alkylC(=0)-, R 3 C(=0)N(R 4 )-, HO(0=)C-, C^ 4 alkyl-0(0=)C-, C^ 4 
alkylsulfonylamino, C-|_ 4 alkyl-C(=0)NH-, Q 2 -S(0)m-, Q 2 -0-, Q 2 -N(R 3 )- or Q 2 -; 
L is halo, 0^ 4 alkyl, halo-substituted alkyl , hydroxy, C^_ 4 alkoxy, mono- or di-(C 1 . 4 
alkyl)amino, halo-substituted C 1 , 4 alkoxy, cyano, HO-C-^ alkyl, alkoxy-C^ alkyl, C^. 4 
alkylsulfonyl, aminosulfonyl, C^_ 4 alkylC(=0)- f HO(0=)C-, C^. 4 alkyl-0(0=)C-, C-,.4 
20 alkylsulfonylamino, C 3 „ 7 cycloalkyl, R 3 C(=0)N(R 4 )-, R 3 N(R 4 )C(=0)-, R 3 N(R 4 )S(0)m-, Q 2 -, 
Q 2 -C(=0)-, Q 2 -0-, Q 2 -C 1 . 4 alkyl-0-, or two adjacent L groups are optionally joined together 
to form an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon 
atoms are optionally replaced by oxygen atoms; 
m is 0 or 2; 

25 R 3 and R 4 are independently selected from H and alkyl; and 

Q 2 is a 5-12 membered monocyclic or bicyclic aromatic ring, or a 8-12 membered tricyclic 
ring optionally containing up to 3 heteroatoms selected from O, N and S, wherein said 5-12 
membered monocyclic or bicyclic aromatic ring is optionally substituted with halo, C-,.4 alkyl, 
halo-substituted C-,.4 alkyl, C^ 4 alkenyl, C^ 4 alkynyl, hydroxy, 0^_ 4 alkoxy, halo-substituted 
0^4 alkoxy, alkylthio, mono- or di-(C-|_4 alkyl)amino, cyano, HO-C^ alkyl, 

alkoxy-C-f.4 a^yl, alkylsulfonyl, aminosulfonyl, C^, 4 alkyl-(0=)C-, 

R 3 (R 4 )C(=0)N-, HO(0=)C-, C^ 4 alkyl-0(0=)C-, C^. 4 alkylsulfonylamino, C 3 . 7 cycloalkyl or 



30 
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C-i.4 alkyl-C(=0)NH-. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y 1 , Y 2 , Y 3 , and Y 4 are independently selected from N, CH and C(L); 

A 

R is H, C^s alkyl, C 2 -8 alkenyl, C 2 -8 alkynyl, C3.7 cycloalkyl, Q 1 -, pyrrolidinyi, piperidyl, 
oxopyrrolidinyl, oxopiperidyl, amino, mono- or di-(C-)_ 8 a'kyl)amino, wherein said C^s alkyl is 
optionally substituted with halo, C 1 " 3 alkyl, hydroxy, oxo, C<\_ 4 alkoxy-, C^_ 4 alkyl-S(0)m-, C 3 . 
7 cycloalkyl-, cyano, indanyl, pyrrolidinyi, piperidyl, oxopyrrolidinyl, oxopiperidyl, Q 1 -, Q 1 -C(0)- 
, Q 1 -0-, Q 1 -S-, Q 1 -C>,.4 alkyl-O-, or C 1 . 4 alkyl-C(0)-N(R 3 )-; 

Q 1 is a 5-12 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
selected from N and S, and is optionally substituted with halo, alkyl, C^_ 4 alkylsulfonyi 
and C-|_4 alkylC(=0)-; 

A is 5-6 membered monocyclic aromatic ring optionally substituted with halo, alkyl or 
4 alkoxy; 

B is C 3 . 7 cycloalkylene or alkylene optionally substituted with an oxo group or C^_ 3 
alkyl; 

W is NH, N-C-f.4 alkyl, O or N-OH; 
R 2 is H or C-1.4 alkyl; 

Z is 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from, N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, alkyl, halo-substituted C<|_ 4 alkyl, 

alkenyl, C^, 4 alkoxy, nitro, amino, cyano, R 3 C(=0)N(R 4 )-, 0^4 alkyl-0(0=)C-, Q 2 -S(0)m-, 
Q 2 -0-, Q 2 -N(R 3 )- or Q 2 -; 

L is halo, C-|_ 4 alkyl, halo-substituted C^_ 4 alkyl , hydroxy, alkoxy, halo-substituted C^. 4 
alkoxy, mono- or di-(C 1 . 4 alkyl)amino, cyano, HO-C 1 . 4 alkyl, C<\„ 4 alkylsulfonyi, 
aminosulfonyl, alkylC(=0)-, HO(0=)C-, C^. 4 alkyl-0(0=)C-, C^ 4 alkylsulfonylamino, 

C3.7 cycloalkyl, R 3 C(=0)N(R 4 )-, R 3 N(R 4 )C(=0)-, R 3 N(R 4 )S(0)m-, Q 2 -, Q 2 -C(=0)-, Q 2 -0-, 
Q 2 -C-|_4alkyl-0-, or two adjacent L groups are optionally joined together to form an alkylene 

chain having 3 or 4 members in which one or two (non-adjacent) carbon atoms are optionally 
replaced by oxygen atoms; 
m is 0 or 2; 

R 3 and R 4 are independently selected from H and C<\_ 4 alkyl; and 
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Q2 is a 5 or 6 membered monocyclic aromatic ring, or a 8-12 membered tricyclic ring 
containing up to 3 heteroatoms selected from N and S, wherein said 5 or 6 membered 
monocyclic aromatic ring is optionally substituted with halo. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y 1 , Y 2 Y 3 and Y 4 are independently selected from N, CH and C(L); 

R 1 is H, C-j_3 alkyl, C2_8 alkenyl, C2-8 alkynyl or C3.7 cycloalkyl, wherein said C^_q alkyl is 
optionally substituted with halo, C<|_3 alkyl, hydroxy, oxo, C1.4 alkoxy-, C-|_4 alkyl-S(0)m-, C3. 
7 cycloalkyl-, cyano, indanyl, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, Q 1 -, Q 1 - 
C(=0)-, Q 1 -0-, Q 1 -S-, Q 1 -C 1 . 4 alkyl-O-, or C 1 . 4 alkyl-C(0)-N(R 3 )-; 

is a 5 or 6 membered monocyclic aromatic ring optionally containing up to 4 heteroatoms 
selected from N and S; 

A is 5-6 membered monocyclic aromatic ring system optionally substituted with halo or C<|_4 
alkyl; 

B is or C3.7 cycloalkylene or C<|_5 alkylene optionally substituted with an oxo group or C-t.3 
alkyl; 

W is NH, N-C-,.4 alkyl, O or N-OH; 
R 2 is H or 0^4 alkyl; 

Z is 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from N and S, wherein said 5-12 membered monocyclic or bicyclic 
aromatic ring is optionally substituted with halo, C-1.4 alkyl, halo-substituted C<|_4 alkyl, (^.4 

alkenyl, C1.4 alkoxy, nitro, amino, cyano, R 3 C(=0)N(R 4 )-, C-j_4 alkyl-0(0=)C-, Q 2 -S(0)m- t 

Q 2 -0-, Q 2 -N(R 3 )- or Q 2 -; 

L is halo, 0^.4 alkyl, halo-substituted C^.4 alkyl , hydroxy, C-|_4 alkoxy, halo-substituted C-|_4 
alkoxy, cyano, HO-Ci_4 alkyl, C-|_ 4 alkylsulfonyi, aminosulfonyl, alkyIC(=0), HO(0=)C-, 
C<|_4 alkyl-0(0=)C-, 0^4 alkylsulfonylamino, C3.7 cycloalkyl, R 3 C(=0)NR 4 -, R 3 N(R 4 )C(=0)- 

, R 3 N(R 4 )S(0)m-, Q 2 -, Q 2 -C(=0)-, Q 2 -0-, Q 2 -C 1 . 4 alkyl-0-, or two adjacent L groups are 
optionally joined together to form an alkylene chain having 3 or 4 members in which one or 
two (non-adjacent) carbon atoms are optionally replaced by oxygen atoms; 
m is 0 or 2; 

R 3 and R 4 are independently selected from H and C-1.4 alkyl; and 

Q 2 is 5 or 6 membered monocyclic aromatic ring or a 8-12 membered tricyclic ring optionally 
containing 1 sulfur atom wherein said 5 or 6 membered monocyclic aromatic ring is optionally 
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substituted with halo. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y 1 , Y 2 , Y 3 and Y 4 are independently selected from N, CH and C(L); 
5 R 1 is C-j.5 alkyl or C3.7 cycioalkyl, wherein said 0^5 alkyl is optionally substituted with C-|_3 
alkyl, hydroxy, oxo, pyrrolidinyl, piperidyl, oxopyrrolidinyl, oxopiperidyl, Q 1 -, or C-i^alkyl-C(O)- 
N(H)-; 

Q 1 is 5-12 membered monocyclic aromatic ring system optionally containing up to 2 
heteroatoms selected from N and S, 
10 A is 5-6 membered monocyclic aromatic ring system; 
p B is C-|_3 alkylene optionally substituted with alkyl; 

W is NH, alkyl or O; 

Jl r2 is H - 

fri Z is 5-12 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 

ft! 15 heteroatoms selected from N and S f wherein said 5-12 membered monocyclic aromatic ring 

^ is optionally substituted with halo, C^_ 4 alkyl, nitro, R 3 C(=0)N(R 4 )- or Q 2 -; 

L is halo, 0^4 alkyl, halo-substituted alkyl , hydroxy, C-|_ 4 alkoxy, halo-substituted 0^4 
alkoxy, cyano, HO-C^ alkyl, acetyl, R 3 N(R 4 )C(=0)-, R 3 N(R 4 )S(0)m-, Q 2 -, Q 2 -C(=0)-, or 

m 

Pj two adjacent L groups are joined together to form a methylenedioxy group; 

^ 20 R 3 and R 4 are independently selected from H and C<|_4 alkyl; and 

Q 2 is 5 or 6 membered monocyclic aromatic ring system. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y 1 , Y 2 , Y 3 and Y 4 are independently selected from N, CH and C-L; 
25 R 1 is C-1.5 alkyl optionally substituted with C-1.3 alkyl, hydroxy, oxo, 5 or 6 membered 
monocyclic aromatic ring, wherein said 5 or 6 membered monocyclic aromatic ring is 
containing 1 or 2 heteroatoms selected from N and S, or C^.4alkyl-C(0)-N(R 3 )-; 
A is phenyl; 

B is C<j_2 alkylene optionally substituted with methyl; 
30 W is NH, N-CH 3 orO; 
R 2 is H; 

Z is 5-10 membered monocyclic or bicyclic aromatic ring optionally containing up to 3 
heteroatoms selected from N and S, wherein said 5-10 membered monocyclic aromatic ring 
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is optionally substituted with chloro, bromo, methyl, nitro, CH3C(=0)NH-, tBuC(=0)NH- or 
phenyl; and 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
5 are joined together to form a methylenedioxy group. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y 1 , Y 2 , Y 3 and Y 4 are independently selected from N, CH and C-L; 

R 1 is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, neopentyl, thiazolylethyl methyiamino, 
10 dimethylamino, pyrrolidinyl, pyridyl, or 1-acetylamino-1-methylethyl; 
^ A is phenyl; 

yn B is ethylene or propylene; 

JS WisNH, N-CH 3 orO; 

SI R 2 is H; 

15 Z is phenyl, pyrazolyl, thiazolyl, thiadiazolyl, thienyl, naphthyl or benzothienyl, said phenyl, 
M< pyrazolyl, thiazolyl, thiadiazolyl and thienyl being optionally substituted with one to three 

f substituents independently selected from chloro, bromo, methyl, acetylamino, pivaloylamino, 

^ nitro and phenyl; and 

M* L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH2, 

m 

20 trifuluoromethyloxy, methanesulfonyl, or 1 -hydroxy- 1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y 1 , Y 2 , Y 3 and Y 4 are selected from the group consisting of 
25 a) Y 1 and Y 3 are C(L), Y 2 is CH and Y 4 is N; 

b) Y 1 is CH, Y 2 and Y 3 are C(L) and Y 4 is N; 

c) Y 1 , Y 2 and Y 3 are C(L) and Y 4 is N; 

d) Y 1 and Y 3 are C(L), Y 2 is N and Y 4 is CH; 

e) Y 1 is C(L) and Y 2 Y 3 and Y 4 are CH; 
30 f) Y 1 , Y 3 and Y 4 are CH, and Y 2 is C(L); 

g) Y 1 , Y 2 and Y 3 are CH, and Y 4 is C(L); 

h) Y 1 and Y 2 are C(L), and Y 3 and Y 4 are CH; 

i) Y 1 and Y 3 are C(L), and Y 2 and Y 4 are CH; 
j) Y 1 and Y 4 are CH, and Y 2 and Y 3 are C(L); 
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k) Y 1 and Y 2 are CH, Y 3 is C(L) and Y 4 is N; 
I) Y 1 and Y 3 are CH, Y 2 is C(L) and Y 4 is N; 
m) Y 1 , Y 2 Y 3 and Y 4 are CH; 
n) Y 1 and Y 2 are C(L), Y 3 is CH and Y 4 is N; 
o) Y 1 , Y 2 and Y 4 are CH, and Y 3 is C(L); 
p) Y 1 and Y 2 are C(L), Y 3 is N and Y 4 is CH; 
q) Y 1 and Y 3 are C(L), and Y 2 and Y 4 are N; 
r) Y 1 is C(L), Y 2 and Y 3 are CH, and Y 4 is N; and 
s) Y 2 is C(L), Y 1 and Y 3 are CH, and Y 4 is N; 

R 1 is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, neopentyl, thiazolylethyl methylamino, 
dimethylamino, pyrrolidinyl, pyridyl, or 1-acetylamino-1-methylethyl; 
A is phenyl; 

B is ethylene or propylene; 
W is NH, N-CH3 or O; 

R 2 is H; 

Z is phenyl, pyrazolyl, thiazolyl, thiadiazolyl, thienyl, naphthyl or benzothienyl, said phenyl, 
pyrazolyl, thiazolyl, thiadiazolyl and thienyl being optionally substituted with one to three 
substituents independently selected from chloro, bromo, methyl, acetylamino, pivaloylamino, 
nitro and phenyl; and 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH 2 , 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group. 

A further preferred group of compounds of the present invention includes compounds 
of formula (I) wherein 

Y 1 , Y 2 , Y 3 and Y 4 are selected from the group consisting of 

a) Y 1 and Y 3 are C(L), Y 2 is CH and Y 4 is N; 

b) Y 1 is CH, Y 2 and Y 3 are C(L) and Y 4 is N; 

c) Y 1 , Y 2 and Y 3 are C(L) and Y 4 is N; 

d) Y 1 and Y 3 are C(L), Y 2 is N and Y 4 is CH; 

e) Y 1 is C(L) and Y 2 , Y 3 and Y 4 are CH; 

f) Y 1 , Y 3 and Y 4 are CH, and Y 2 is C(L); 

g) Y 1 , Y 2 and Y 3 are CH, and Y 4 is C(L); 

h) Y 1 and Y 2 are C(L), and Y 3 and Y 4 are CH; 
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i) Y 1 and Y 3 are C(L), and Y 2 and Y 4 are CH; and 
j) Y 1 and Y 4 are CH, and Y 2 and Y 3 are C(L); 

R 1 is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, neopentyl, thiazolylethyl methylamino, 
dimethylamino, pyrrolidinyl, pyridyl, or 1-acetylamino-1-methylethyl; 
A is phenyl; 

B is ethylene or propylene; 
W is NH, N-CH 3 orO; 

R 2 is H; 

Z is phenyl, pyrazolyl, thiazolyl, thiadiazolyl, thienyl, naphthyl or benzothienyl, said phenyl, 
pyrazolyl, thiazolyl, thiadiazolyl and thienyl being optionally substituted with one to three 
substituents independently selected from chloro, bromo, methyl, acetylamino, pivaloylamino, 
nitro and phenyl; and 

L is chloro, methyl, trifuluoromethyl, hydroxy, methoxy, cyano, acetyl, -C(=0)NH 2 , 
trifuluoromethyloxy, methanesulfonyl, or 1-hydroxy-1 -methyl-ethyl, or two adjacent L groups 
are joined together to form a methylenedioxy group. 

Preferred individual compounds of this invention are following: 
3-(4-{2-[({[(5-chloro-1,3-dimethyl-1h-pyrazol-4-yl)sulfonyl]amino}carbonyl)amino]ethyl}pheny^ - 
2-ethyl-5,7-dimethyl-3/-/-imidazo[4,5-t»]pyridine; 

3_(4-{2-[({[(2,4-dimethyl-1,3-thiazol-5-yl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl- 
5,7-dimethyi-3H-imidazo[4,5-6]pyridine; 

N-[5-({[({2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-t>]pyridin-3-yl)phenyl] 
ethyl}amino)carbonyl]amino}sulfonyl)-1,3,4-thiadiazol-2-yl]acetamide; 
6-ethyl-5-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5H- 
[1,3]dioxolo[4,5-/]benzimidazole; 

6-chloro-5-cyano-2-ethyl-1-(4-{2-[({[(4-methylphenylsulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-1 H-benzimidazole; 

2-ethyl-5,7-dimethyl-3-(4-{2-[methyl({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyi)-3H-imidazo[4,5-£)]pyridine; 

2-ethyl-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
propyl}phenyl)-3H-imidazo[4,5-jb]pyridine; 

2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-t>]pyridin-3-yl)phenyl]-1-methytethyl (4- 
methylphenyl)sulfonylcarbamate; 

5 J 7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyi)-2-prop^^ 
3/-/-imidazo[4,5-/?]pyridine; 

2-isopropyi-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-3H-imidazo[4,5-d]pyridine; 
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2-butyl-5J-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]e 
3H-imidazo[4,5-b]pyridine; 

2- isobutyl-57-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]ami^ 
ethyl}phenyl)-3H-imidazo[4,5-/?]pyridine; 

5 57-dimethyl-3-(4-{2-[({[(4-m^ 

neopentyl-3H-imidazo[4,5-t>]pyridine; 

57-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}ca^ 
(1,3-thiazol-2-yl)ethyl]-3/-/-imidazo[4,5-jb]pyridine; 

3- {4-[2-({[(4-biphenylsulfonyl) 

10 imidazo[4,5-b]pyridine; 

2- ethyl-57-dimethyl-3-{4-[2-({[(1-naphthylsulfonyl)amino]carbonyl}amino)ethy^ 

imidazo[4,5-b]pyridine; 

J=zJ 2-ethyl-57-dimethyl-3-{4-[2-({[(2-naphthylsulfonyl)amino]carbonyl}amino)et^ 
*0 imidazo[4,5-6]pyridine; 

/"J 15 2-ethyl-57-dimethyl-3-(4-{2-[({[(2-thienyl)sulfonyl]amino}carbonyl)amino]et^ 

m imidazo[4,5-6]pyridine; 

fU 3-(4-{2-[({[(5-chloro-2-thienyl)sulfonyl]amino}carbonyl)amino]ethyl}pheny0 
^ dimethyI-3H-imidazo[4,5-jb]pyridine; 

L, 3-(4-{2-[({[(4,5-dich!oro-2-thienyl)sulfonyl]amino}carbonyl)amino 
P 20 dimethyi-3/-/-imidazo[4,5-b]pyridine; 

3- {4-[2-({[(1-benzothien-2-yisulfonyl)amino]carbonyl}amino)e^ 

3H-imidazo[4,5-b]pyridine; 

3-(4-{2-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]eth^ 

3H-imidazo[4,5-b]pyridine; 
25 2-ethyl-5,6-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbon 

3H-imidazo[4,5-b]pyridine; 
5,6-dichloro-2-ethyl-3-(4-{2-[^ 
3H-imidazo[4,5-b]pyridine; 

5- chloro-2-ethyl-7-methyl-3-(4-{2-[({[(4- 
30 methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H-imidazo[4,5-^ 

6- cyano-2-ethyl-5 ) 7-dimethyl-3-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H-imidazo[4,5-^^ 
2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfon 
1H-imidazo[4,5-c]pyridine; 
35 4-methyl-2-ethyl-3-(4^ 
benzimidazole; 

7- chloro-2-ethyl-3-(4-{2-[^ 
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benzimidazole; 

5-methoxy-2-ethyl-3-(4-{2-[({[(4-m^ 
benzimidazole; 

5-acetyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)^ 
benzimidazole; 

5- cyano-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]eth 
benzimidazole; 

2-ethyl-5-hydroxy-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phen^ 

benzimidazole; 

2-ethyl-4,5-dimethyl-1 -(4^ 

1H-benzimidazole; 

4,6-dimethyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbon 
benzimidazole; 

5,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl^^ 
benzimidazole; 

5,6-dichloro-2-ethyl-1-(4-{2-[({[(4-m^ 
1 /-/-benzimidazole; 

2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl-(4-methylphenyl)sulfo 
carbamate; 

6- chloro-5-trifluoromethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-1 H-benzimidazole; 

4- (6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenethyl-(4-methylphenyl)sul^ 
carbamate; 

5- chloro-6-methyl-1 -(4^2-[(^ 
benzimidazole; 

6- chloro-2-ethyl-1-(4-{24({f(4-methylphenyl)sulfonyl]amino}carbonyl)amino]eth 
benzimidazole-5-carboxamide; 

2- ethyl-3-{4-[2-({[({34hydroxy(oxido)amino]phenyl}sulfonyl)amino]carbonyl}amino) 
ethyl]phenyl}-5,7-dimethyl-3H-imidazot4,5-£)]pyridine; 

3- (4-{2-[({[(4-chlorophenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl-5y-dimeth 
3/-/-imidazo[4,5-/?]pyridine; 

n-[4-({[({2-[4-(2-ethyl-57-dimet^ 

carbonyl]amino}sulfonyl)phenyl]-2,2-dimethylpropanamide; 

3-(4-{2-[({[(2-chlorophenyl^ 

3W-imidazo[4,5-/)]pyridine; 

3-(4-{2-[({[(3-chlorophenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl-57-dimeth 
3/-/-imidazo[4,5-6]pyridine; 
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3-(4-{2-[({[(5-chloro-2-thienyl)sulfonyl]amino}carbonyl)amino]ethyl}phen 

dimethyl-3H-imidazo[4,5-b]pyridine; 

3-(4-{2-[({[(5-bromo-2-thienyl)sulfonyl]amino^ 

dimethyl-3H-imidazo[4,5-6]pyridine; 

3-(4-{2-[({[(2-bromophenyl)sulfo^ 

SH-imidazo^.S-fclpyridine; 

3-{4-[2-({[({4-chloro-3-nitrophenyl}sulfonyl)amino]carbonyl}amino)ethyl]phen 
dimethyl-3H-imidazo[4,5-6]pyridine; 

2-[4-(2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl-(4-methyl^ 
carbamate; 

2-{4-[5 I 7-dimethyl-2-(methylamino)-^ 
methylphenyl)sulfonyIcarbamate; 
/V-{[(2-{4-[5J-dimethyl-2-(methylamino)-^^ 
carbonyl}-4-methylbenzenesulfonamide; 

A/-{[(2-{4-[2-ethyl-5-(1 -hydroxy- 1 -methyiethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl)amino] 
carbonyl}-4-methylbenzenesulfonamide; 

2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbon 
1 /-/-benzimidazole-5-carboxamide; 
2-{4-[6-chioro-2-ethyl-5-(trifluoro 
sulfonylcarbamate; 

2-{5-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]-2-pyridinyl}ethyl- 
phenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-^ 
pyridinyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-(1 H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl(4- 
methylphenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-(4-pyridinyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl(4- 
methylphenyl)sulfonylcarbamate; 

2-{4-[5-(aminocarbonyl)-6-chloro-2-ethyl-1 /-/-benzimidazol-1 -yl]phenyl}ethyl(4- 
methylphenyl)sulfonylcarbamate; 

N-{[(2 -{4-[6-chloro-2-ethyI-5-(methylsuifonyl)-1 /-/-benzimidazol-1 -yl]phenyl}ethyl)amino] 
carbonyl}-4-methyibenzenesulfonamide; 

2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl(4-methylphenyl) 
sulfonylcarbamate; 

/V-[({2-[4-(2-ethyl-57-dimethyI-3H-imM^ 
thiophenesulfonamide; 

2-t4-(4,6-dimethyl-2-phenyl-1H-imidazo[4 t 5-c]pyridin-1-yl)phenyl]ethyI(4-methylphenyl) 
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sulfonyl carbamate; 

2-[4-(2-butyM,6-dimeth^ 

sulfonylcarbamate; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl-(5-chloro-1 ,3- 
5 dimethyl-1 H-pyrazol-4-yl)sulfonylcarbamate; 

2^4-[4 f 6-dimethyl-2-(3-phenylpropyl)-1HHmidazo[4 l 5-c]pyrid 
methylphenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1H-benzim 
methylphenyl)sulfonylcarbamate; 
10 (1S)-2-{4-[6-chloro-2^ 

methylphenyl)sulfonylcarbamate; 

2-{6-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]-3-pyridi 

methylphenyl)sulfonyl carbamate; 

/V-{[(2-{4-[6-chloro-2-(^ 

15 yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide; 
N-{[(2-{4-[5J<limethyl-2-(1H-py^^ 

carbonyl}-4-methylbenzenesulfonamide; 

2-{4-[2-(1,1-dimethylethyl)-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yi]p 
phenyl)sulfonylcarbamate; 

2-{4-[2-[1 -(acetylamino)-l -methylethyl]-6-chloro-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethy! (4-methylphenyl)sulfonylcarbamate; 
6-chloro-2-ethyl-1-(4-{2-[methyl({[(4-methylphenyl)sulfonyl]amino}carb^^ 
ethyi}phenyl)-1 H-benzimidazole-5-carboxamide; and 
salts thereof. 

Most preferred individual compounds of this invention are following: 

6-ethyl-5-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5H- 
[1,3]dioxo!o[4,5-flbenzimidazole; 

6-chloro-5-cyano-2-ethyl-1-(4-{2-[({[(4-methylphenylsulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-1H-benzimidazole; 

2-[4-(2-ethyl-5,7-dimethyl-3Ay-imidazo[4,5-/?]pyridin-3-yl)phenyl]-1-methylethyl-(4- 
methylphenyl)sulfonylcarbamate; 

5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)suifonyl]amino}carbonyl)amino]ethyl}phenyl)-2-[2- 
(1,3-thiazol-2-yl)ethyl]-3H-imidazo[4 t 5-£?]pyridine; 

2- ethyl-5 I 7-dimethyl-3-(4-{2-[({[(2-thienyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 
imidazo[4,5-6]pyridine; 

3- (4-{2-[({[(2-chlorophenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-2-ethyl^ 
3H-imidazo[4,5-fc]pyridine; 
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2-ethyl-5,6-dimethyl-3-(442-[({[(4-methylphenyl)sulfonyl]amino}carbony^ 
3H-imidazo[4,5-b]pyridine; 

5,6-dichloro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)am 
3H-imidazo[4,5-b]pyridine; 

2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbon^ 
1 H-imidazo[4,5-c]pyridine; 

5-methoxy-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amin 
ethyl}phenyl)benzimidazole; 

5-acetyl-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)benzimidazole; 

5- cyano-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbon 
benzimidazole; 

2-ethyl-5-hydroxy-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbo 
benzimidazole; 

2-ethyl-4,5-dimethyl-1-(4-{2-[({[(4-methylphenyl)suifonyl]amin 

1/V-benzimidazole; 

4-(6-chforo-2-ethyl-5-trifluorom 

sulfonylcarbamate; and 

6- chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amin 
benzimidazole-5-carboxamide; 

2-[4-(2-ethyl-4,6-dimethyl-1W-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl (4-methylphenyl) 
sulfonylcarbamate; 

2-{4-[5,7-dimethyl-2-(methylamino)-3H-imidazo[4,5-b]pyridin-3-yl]phenyl}ethyi-(4- 

methylphenyl)sulfonylcarbamate; 

/V-{[(2-{4-[5J-dimethyl-2-(met^ 

carbonyl}-4-methylbenzenesulfonamide; 

w -{[(2-{4-[2-ethyl-5-(1-hy^ 

carbonyl}-4-methylbenzenesuifonamide; 

2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]eth 
1 H-benzimidazole-5-carboxamide; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]ph (2-chlorophenyl) 
sulfonylcarbamate; 

2-{5-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]-2-pyridinyl}ethyl-(4- 
methylphenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl-(5 
pyridinyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-(1 H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl-(4- 
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methylphenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-(4-pyridinyl)-5-(trifluoromethyl)-1H-benzim 
methylphenyl)sulfonylcarbamate; 

2^4-[5-(aminocarbonyl)-6-chloro-2-ethyl-1H-benzimidazol-1-yl]phen 
sulfonylcarbamate; 

/V-{[(2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1H-benzimidazol-1-yl]p 
carbonyl}-4-methylbenzenesulfonamide; 

2-{4-[6-chloro-2-ethy!-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyl}eth 

sulfonylcarbamate; 

N-[({2-[4-(2-ethyl-5J-d^ 

thiophenesulfonamide; 

2-[4-(4,6-dimethyl-2-phenyl-1W 

sulfonylcarbamate; 

2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl-(4^ 
sulfonylcarbamate; 

2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol^ 

dimethyl-1H-pyrazol-4-yl)sulfonylcarbamate; 

2-{4-[4,6-dimethyl-2-(3-phenylpro^ 

methylphenyl)sulfonylcarbamate; 

2-{4-[6-chloro-2-(2-pyridinyl)-5-^ 

methyiphenyl)sulfonylcarbamate; 

(1S)-2-{4-[6-chloro-2-ethyl-5-^^ 

methylphenyl)sulfonylcarbamate; 

2-{6-[6-chloro-2-ethyl-5-(trifluorom 

methylphenyl)sulfonylcarbamate; 

W-{[(2-{4-[6-chloro-2-(1-hydroxy-1-methylethyl)-5-(trffl 

yl]phenyi}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide; 

/V-{[(2-{4-[5,7-dimethyl-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5-/?]pyridin-3- 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide; 

2-{4-[2-(1 ,1 -dimethylethyl)-4 t 6-dimethyl-1 H-imidazo[4,5-c]pyridin-1 -yl]phenyl}ethyl-(4- 

methylphenyl)sulfonylcarbamate; 

2-{4-[2-[1-(acetylamino)-1 -methyl^ 

yl]phenyl}ethyl (4-methylphenyl)sulfonylcarbamate; 

6-chloro-2-ethyl-1-(4-{2-[methyl({[(4-methylphenyl)sulfonyl]amino}carbonyl)ami 
ethyl}phenyl)-1 H-benzimidazole-5-carboxamide; and 
salts thereof. 
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General Synthesis 

The following reaction Schemes illustrate the preparation of the compounds of the 
present invention. Unless otherwise indicated, Y 1 to Y 4 , R 1 to R 7 , A, B, W, Z, L, m, P, Q 1 
and Q 2 in the reaction Schemes and discussion that follow are defined herein before. 
5 The aryl or heteroaryl fused imidazole comopounds of Formula (I) of this invention 

may be prepared by a variety of synthetic methods known to those skilled in the art. 

J X >- r1 

^B 

1 o A b 

SI (I) 

J? In a desired reaction step of the processes described hereafter, hydroxy or amino 

ry 10 groups protection and removal of the hydroxy or amino protecting groups with reactants and 

H reagents used may be carried out according to known procedures such as those described in 

* Protective Groups in Organic Synthesis edited by T. W. Greene et al. (John Wiley & Sons, 

Q 1991). Typical hydroxy or amino protecting groups include benzyl, C 2 H 5 0(C=0)-, 
CH 3( C=0)-, t-butyldimethylsilyl(TBS), benzyloxycarbonyl represented as Z and 

15 t-But-0-C(=0)- represented as t-Boc or Boc. 

Mi Reaction Scheme 1 illustrates a method for the preparation of the compound of 

formula (I) wherein A is phenyl, B is ethylene, W is R 1a_ N wherein R 1a is H or C-1.4 alkyl, and 
R 1b is C<]_4 alkyl or aryl (hereinafter represented by Formula Qa)). 

Compound (la) may be prepared through the process comprising: 
20 (a) coupling reaction of a compound of formula 1-1 with 4-aminophenethylalcohol wherein X is 
a leaving group such as halo, mesylate(OMs) or tosylate(OTs) to give a nitroaniline compound 
of formula 1-2; 

(b) reduction of the resulting nitroaniline compound of formula 1-2 to give a diamine 
compound of formula 1-3; 
25 (c) benzimidazole or imidazopyridine ring formation with the compound of formula 1-3 to give 
a compound of formula 1-4; 

(d) hydrolysis of the compound of formula 1-4 to give a compound of formula 1-5; 
conversion of the hydroxy group of the compound 1-5 into a suitable leaving group such as 
haio, OMs or OTs to give a compound of formula 1-6; 
30 (e) amination of the compound of formula 1-6 to give an amino compound of formula 1-7; and 
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(f) sulfonylurea formation with the compound of formula 1-7 to give the compound of formula 
(la). 



Scheme 1 



H 2 N 
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Each reaction step is described more specifically as follows: 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent or without solvent. A preferred base is selected from, for example, 
but not limited to, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, 
5 such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
potassium terf-butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium 
hydride or potassium hydride, or an amine such as triethylamine, tributylamine, 
diisopropylethylamine, 2,6-lutidine, pyridine or dimethylaminopyridine in the presence or 
absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 

10 limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 

15 preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. Then the resulting compound of formula 1-2 may be extracted and 
subjected to reduction to give the compound of formula 1-3. The reduction may be carried 
out in the presence of a suitable reducing agent in a reaction inert solvent or without solvent. 
A preferred reducing agent is selected from, for example, but not limited to, UAIH4, UBH4, 

20 Fe, Sn or Zn. When a reducing reagent is Fe, Sn or Zn, if desired, the reaction is carried out 
under acidic conditions in the presence of water. Preferred reaction inert solvents include, but 
are not limited to, methanol, ethanol, diglyme, benzene, toluene, xylene, o-dichlorobenzene, 
dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran, 1,4-dioxane, or mixtures thereof. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 

25 0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. The reduction may also be 
carried out under known hydrogenation conditions in the presence of a metal catalyst under 
hydrogen atmosphere or in the presence of hydrogen sources such as hydrazine or formic 

30 acid. If desired, the reaction is carried out under acidic conditions, for example, in the 
presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, nickel catalysts such as Raney nickel, palladium catalysts such as 
Pd-C, platinum catalysts such as PtC>2, or ruthenium catalysts such as RUCI2 (Ph3P)3- 
Preferred reaction inert solvents include, but are not limited to, methanol, ethanol, ethyl 

35 acetate, THF or mixtures thereof. The reaction may be carried out at a temperature in the 
range from of -100 to 150 °C, preferably in the range of 0 °C to 100 °C, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
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day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

(c) The compound of formula 1-3 may be cyclized to form a benzimidazole or imidazopyridine 
ring by any synthetic procedure applicable to structure-related compounds known to those 
skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their Benzo Derivatives: 
(iii) Synthesis and Applications. In Comprehensive Heterocyclic Chemistry, Kevin T. Potts, 
Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, M.R. Imidazoles. 
In Comprehensive Heterocyclic Chemistry II, Ichiro Shinkai, Eds.; Elsevier Science Ltd.: 
Oxford, UK, 1996; Vol.3, pp77-220., Townsend L.B; Wise D.S. Bicyclo 5-6 Systems: Three 
Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry II, Christopher A. Ramsden, 
Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349). For example, the 
compound of formula 1-3 is reacted with an appropriate cyclizing reagent to give the 
compound of formula 1-4 in a reaction inert solvent in the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 
toluenesulfonic acid or camphersulfonic acid. Suitable cyclizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 
anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyl 
halide (e.g., a cycloalkyl carbonyl halide, bicyclic or bicyclic-heterocyclic-carbonyl halide, 
spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyl carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), trialkyl orthoformate (e.g., triethyl orthoformate), and the like. Suitable reaction 
inert solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran (THF), dimethylformamide 
(DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. Suitable coupling 
reagents are those typically used in peptide synthesis including, but are not limited to, 
dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1 -ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA), or the like. The reaction may be carried out at a temperature in the range from of - 
100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, 
lower or higher temperature can be employed. Reaction times are, in general, from 1 minute 
to a few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction 
times, if necessary, can be employed. 

(d) The hydrolysis of the compound of formula 1-4 may be carried out by conventional 
procedures. The hydrolysis may be carried out by treatment with base. A preferred base is 
selected from, for example, but not limited to, an alkali or alkaline earth metal hydroxide, 
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alkoxide, carbonate, or halide, such as sodium hydroxide, potassium hydroxide, sodium 
methoxide, sodium ethoxide, potassium fe/f-butoxide, sodium carbonate, potassium 
carbonate or lithium iodide, in the presence or absence of a reaction inert solvent. Preferred 
reaction inert solvents include, but are not limited to, water, methanol, ethanol, isopropanol, 
tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. Reaction temperatures are 
generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. 

(e)-(f) Step (e) and step (f) may be carried out under conditions known to those skilled in the 
art. For example, the hydroxy group of the compound of formula 1-5 may be converted to the 
halogen group using a halogenating agent in the presence or absence of a reaction inert 
solvent. Preferred halogenating agents include, but are not limited to, thionyl chloride, oxalyl 
chloride, para-toluenesulfonyl chloride, methanesulfonyl chloride, hydrogen halide such as 
hydrogen chloride or hydrogen bromide, phosphorus tri-halide such as phosphorus trichloride 
or phosphorus tribromide, phosphorus penta-halide such as phosphorus pentachloride, N- 
halo-succinimide such as N-chlorosuccinimide (NCS) or N-bromosuccinimide (NBS), 
phosphorus oxychloride, trimethylsilyl halide such as trimethylsilyl chloride or trimethylsilyl 
bromide, phosphorus reagents such as triphenyl phosphine, tributyl phosphine or 
triphenylphosphite in the presence of halogen source such as carbon tetrachloride, carbon 
tetrabromide, bromine, iodine, NBS or NCS. Preferred reaction inert solvents include, but are 
not limited to, tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, carbon tetrachloride, carbon 
tetrabromide or mixtures thereof. Reaction temperatures are generally in the range of -100 to 
250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. Alternatively, a hydroxy group of the compound of formula 1-5 may be 
converted to the sulfonate group using a sulfonating agent in the presence of, or absence of a 
base. Preferred sulfonating agents include, but are not limited to, para-toluenesulfonyl 
chloride, para-toluenesulfonic anhydride, methanesulfonyl chloride, methanesulfonic 
anhydride, trifluoromethanesulfonic anhydride, or the like in the presence of, or absence of a 
reaction-inert solvent. A preferred base is selected from, for example, but not limited to, an 
alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or hydride, such as 
sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium hydride or 
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potassium hydride, or an amine such as triethylamine, tributylamine, diisopropylethylamine, 
pyridine or dimethylaminopyridine in the presence or absence of a reaction inert solvent. 
Preferred reaction inert solvents include, but are not limited to, benzene, toluene, xylene, 
o-dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, 
5 tetrahyrofuran, dimethylformamide (DMF), 1 ,4-dioxane, dimethylsulfoxide (DMSO) or mixtures 
thereof. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in 
the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can 
be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 
10 Then, the resulting compound of formula 1-6 may be subjected to the amination to give the 
compound of formula 1-7. For example, the compound of formula 1-6 is reacted with R 1 a- 
NH 2 wherein R^a is as defined herein before. The reactants may be heated together in the 
absence or presence of a reaction inert solvent. Preferred reaction inert solvents include, but 
are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
15 dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. Preferably, the reaction conducted 
in the presence of base. A preferred base is selected from, for example, but not limited to, an 
alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, such as sodium 
hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 
20 an amine such as triethylamine, tributylamine, diisopropylethylamine, pyridine or 
dimethylaminopyridine. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
25 can be employed. 

(g) The compound of formula 1-7 may be treated with Z-S0 2 N(R 2 )C(=0)0-R 1b , wherein R 1 b 
is aryl or C-,^ alkyl, or Z-S0 2 NCO to give the compound of formula (la). The reaction may 
be carried out in the absence or presence of a reaction inert solvent. Preferred reaction inert 
solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 

30 nitrobenzene, pyridine, dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. If desired, 
the reaction may be carried out in the presence of base, such as triethyl amine, 
diisopropylethylamine, or N-methylmorphorine. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if 
necessary, lower or higher temperature can be employed. Reaction times are, in general, 

35 from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 
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The compound of formula 1-2 may also be prepared by the Ullman reaction as shown 
in Scheme 1a. A compound of formula 1a-1 may be treated with a compound of formula 1a-2 
in the absence or presence of a reaction inert solvent. Preferred reaction inert solvents 
include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, 
5 pyridine, dimethylformamide (DMF), dimethoxyethane (DME) or mixtures thereof. Preferably, 
the reaction is conducted in the presence of metal catalyst. A preferred metal catalyst is 
selected from, for example, but not limited to, copper and nickel. Preferably, the reaction is 
conducted in the presence of base. A preferred base is selected from, for example, but not 
limited to, an alkali or alkaline earth metal hydroxide, aikoxide, carbonate, or hydride, such as 

10 sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 
an amine such as triethylamine, tributylamine, diisopropylethylamine, pyridine or 
dimethylaminopyridine. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 

15 temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 
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As shown in Scheme 1b, an intermediate compound of formula 1b-4 (1-7 wherein 
20 R 1a is H) may be prepared through the process comprising: 

(a) azide formation; and 

(b) reduction of the resulting azide compound of formula 1b-3 to give an amine compound of 
the formula 1b-4. 
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Scheme 1b 




OH 
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More specifically, the nucleophilic displacement with azide may be carried out by 
conventional procedures in the absence or presence of a reaction inert solvent. Preferred 
reaction inert solvents include, but are not limited to, benzene, toluene, xylene, 
o-dichforobenzene, nitrobenzene, dichloromethane, 1,2-dichloroethane, dimethyiformamide 
(DMF), dimethoxyethane (DME), hexamethylphosphoramide (HMPA) or mixtures thereof. 
Preferred azide agents are selected from, but are not limited to, sodium azide or lithium azide. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from several minutes to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

A compound of formula 1b-3 may also be prepared by the Mitsunobu reaction. The 
compound of formula 1b-2 may be treated with diphenylphosphoryl azide (DPPA) or HN 3 in 
the presence of dialkyl azodicarboxylate such as diethyl azodicarboxylate (DEAD) and 
phosphine reagent such as triphenylphosphine. Preferably, this reaction may be carried out in 
a reaction-inert solvent. Preferred reaction inert solvents include, but are not limited to, 
tetrahydrofuran (THF), diethyl ether, dimethyiformamide (DMF), benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, dichloromethane, 1 ,2-dichloroethane, dimethoxyethane 
(DME), or mixtures thereof. The reduction may be carried out in the presence of a suitable 
reducing agent such as lithium aluminum hydride, sodium borohydride, triethyl phosphite, 
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triphenylphosphine, zinc, dibutyl tinhydride or diboran in a reaction inert solvent selected form, 
but not limited to, THF, diethyl ether, methanol, ethanol. If desired, the reaction may be 
carried out under acidic conditions in the presence of hydrochloric acid or acetic acid. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

The reduction may also be carried out under known hydrogenation conditions in the 
presence of a metal catalyst such as Lindlar catalysts, Raney nickel catalysts, palladium 
catalysts or platinum catalysts (preferably Lindlar catalysts, palladium catalysts or platinum 
catalysts). This reaction may be carried out under hydrogen atmosphere in a reaction inert 
solvent such as methanol, ethanol, ethyl acetate or THF. Reaction temperatures are 
generally in the range of -100 to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter 
or longer reaction times, if necessary, can be employed. 

As shown in Scheme 1c, an intermediate compound of formula 1c-5(1b-4) may also 
be prepared through the process comprising: 

(a) coupling reaction of a compound of formula 1c-1(1-1), wherein X is a leaving group such 
as halo, mesylate and tosylate, with a 4-aminophenylacetonitrile to give a nitroaniline 
compound of formula 1c-2; 

(b) chemoselective reduction of the resulting nitroaniline compound of formula 1c-2 to give a 
diamine compound of formula 1c-3; 

(c) benzimidazole or imidazopyridine ring formation with the compound of formula 1c-3 to give 
a compound of formula 1c-4; and 

(d) reduction of the resulting compound of formula 1c-4 to give an amine compound of the 
formula 1c-5(1b-4). 
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Scheme 1c 
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Each reaction step is described more specifically as follows. 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent or without solvent. A preferred base is selected from, for example, 
but not limited to, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate or hydride, 
such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
potassium terf-butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium 
hydride or potassium hydride, or an amine such as triethylamine, tributylamine, 
diisopropylethylamine, 2,6-lutidine, pyridine or dimethylaminopyridine in the presence or 
absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dich!orobenzene, nitrobenzene, pyridine, 
dichloromethane, 1,2-dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

Then the resulting compound of formula 1c-2 may be extracted and subjected to 
reduction to give the compound of formula 1c-3. The reduction may be carried out in the 
presence of a reducing agent in a reaction inert solvent or without solvent. A preferred 
reducing agent is selected from, for example, but not limited to, Fe, Sn or Zn. If desired, the 
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reaction is carried out under acidic conditions in the presence of water. Preferred reaction 
inert solvents include, but are not limited to, methanol, ethanol, diglyme, benzene, toluene, 
xylene, o-dichlorobenzene, dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 1,4-dioxane, 
or mixtures thereof. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 to 150 °C, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed, 
(c) The compound of formula 1c-3 may be cyclized to form a benzimidazole or 
imidazopyridine ring by any synthetic procedure applicable to structure-related compounds 
known to those skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their 
Benzo Derivatives: (iii) Synthesis and Applications. In Comprehensive Heterocyclic Chemistry, 
Kevin T. Potts, Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, 
M.R. Imidazoles. In Comprehensive Heterocyciic Chemistry II, Ichiro Shinkai, Eds.; Elsevier 
Science Ltd.: Oxford, UK, 1996; Vol.3, pp77-220., Townsend LB; Wise D.S. Bicyclo 5-6 
Systems: Three Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry II, Christopher 
A. Ramsden, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; VoL7, pp283-349). For example, 
the compound of formula 1c-3 is reacted with an appropriate cyclizing reagent to give the 
compound of formula 1c-4 in a reaction inert solvent in the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 
toluenesulfonic acid or camphersulfonic acid. Suitable cyclizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 
anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyl 
halide (e.g., a cycloalkyl carbonyl halide, bicyclic or bicyclic-heterocyclic-carbonyl halide, 
spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyl carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), carbon disulfide, trialkyl orthoformate (e.g., triethyl orthoformate), and the like. 
Suitable reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, dichloromethane, 1,2-dichloroethane, tetrahyrofuran (THF), 
dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Suitable coupling reagents are those typically used in peptide synthesis including, but are not 
limited to, dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA) , or the like. The reaction may be carried out at a temperature in the range from of - 
100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
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few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

The reduction of the compound of formula 1c-4 may be carried out in the presence of 
a suitable reducing agent such as diboran, boran-methyl sulfide complex, or lithium aluminum 
hydride in a reaction inert solvent selected form, but not limited to, THF or diethyl ether. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

The reduction of the compound of formula 1c-4 may also be carried out under known 
hydrogenation conditions such as in the presence of a metal catalyst such as Raney nickel 
catalysts, palladium catalysts or platinum catalysts under hydrogen atmosphere. This 
reaction may be carried out in a reaction inert solvent such as methanol, ethanol, chloroform 
or THF in the presence or absence of hydrogen chloride. If necessary, this reduction may be 
carried out under the adequate pressure in the range from about 0.5 to 10 kg/cm 2 , preferably 
in the range from 1 to 6 kg/cm 2 . Reaction temperatures are generally in the range of -100 to 
250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

The compound of formula (la) may also be prepared from the compound of formula 
1d-1(1-7) through a carbamate compound of formula 1d-2, as depicted in Scheme 1d. 



-43- 



Scheme 1d 




la 



The compound of formula 1d-1(1-7) may be treated with the carbonating agents (R 1d 
is aryl or C<|_4 alkyl) such as alkyl or aryl haloformate, dialkyl or diaryl dicarbonate or alkyl or 
aryl hydrogen dicarbonate in the presence or absence of a base. Suitable bases include, for 
example, an alkali or alkaline earth metal hydroxide, aikoxide, carbonate, halide or hydride, 
such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
potassium ferf-butoxide, sodium carbonate, potassium carbonate, cesium carbonate, 
potassium fluoride, sodium hydride or potassium hydride, or an amine such as triethylamine, 
tributylamine, diisopropylethylamine, pyridine or dimethylaminopyridine in the presence or 
absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
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dichloromethane, 1,2-dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from several minutes to 
a day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

The resulting carbamate compound of formula 1d-2 may reacted with the 
sulfonamide compound in the presence of a base such as listed above in a reaction inert 
solvent as listed above (preferably DMF). Reaction temperatures are generally in the range of 
-100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

As shown in Scheme 1e, an intermediate compound of formula 1e-5 (1b-4) may also 
be prepared through the process comprising: 

(a) coupling reaction of a compound of formula 1e-1 (1-1), wherein X is a leaving group such 
as halo, mesylate, tosylate, and triflate with a protected 4-aminophenylethylamine to give a 
nitroaniline compound of formula 1e-2; 

(b) reduction of the resulting nitroaniline compound of formula 1e-2 to give a diamine 
compound of formula 1e-3; 

(c) benzimidazole or imidazopyridine ring formation with the compound of formula 1e-3 to give 
a compound of formula 1e-4; and 

(d) deprotection of the resulting compound of formula 1e-4 to give an amine compound of the 
formula 1e-5 (1b-4). 
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Scheme 1e 
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Each reaction step is described more specifically as follows. 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent. A preferred base is selected from, for example, but not limited to, 
an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, such as sodium 
hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 
an amine such as triethylamine, tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or 
dimethylaminopyridine in the presence of a reaction inert solvent. Preferred reaction inert 
solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 
dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. 

Then the resulting compound of formula 1e-2 may be extracted and subjected to reduction to 
give the compound of formula 1e-3. The reduction may be carried out in the presence of a 
reducing agent in a reaction inert solvent. A preferred reducing agent is selected from, for 
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example, but not limited to, Fe, Sn or Zn. If desired, the reaction is carried out under acidic 
conditions in the presence of water. Preferred reaction inert solvents include, but are not 
limited to, methanol, ethanol, diglyme, benzene, toluene, xylene, o-dichlorobenzene, 
dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 1,4-dioxane, or mixtures thereof. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 
0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. The reduction may also be 
carried out under known hydrogenation conditions in the presence of a metal catalyst under 
hydrogen atmosphere or in the presence of hydrogen sources such as hydrazine or formic 
acid. If desired, the reaction is carried out under acidic conditions, for example, in the 
presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, nickel catalysts such as Raney nickel, palladium catalysts such as 
Pd-C, platinum catalysts such as Pt0 2 , or ruthenium catalysts such as RuCI 2 (Ph 3 P) 3 . 
Preferred reaction inert solvents include, but are not limited to, methanol, ethanol, ethyl 
acetate, THF or mixtures thereof. The reaction may be carried out at a temperature in the 
range from of -1 00 to 1 50 °C, preferably in the range of 0 °C to 1 00 °C, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

(c) The compound of formula 1e-3 may be cyclized to form a benzimidazole or 
imidazopyridine ring by any synthetic procedure applicable to structure-related compounds 
known to those skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their 
Benzo Derivatives: (iii) Synthesis and Applications. In Comprehensive Heterocyclic Chemistry, 
Kevin T. Potts, Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, 
M.R. Imidazoles. In Comprehensive Heterocyciic Chemistry //, Ichiro Shinkai, Eds.; Elsevier 
Science Ltd.: Oxford, UK, 1996; VoL3, pp77-220., Townsend L.B; Wise D.S. Bicyclo 5-6 
Systems: Three Heteroatoms 2:1. In Comprehensive Heterocyciic Chemistry II, Christopher 
A. Ramsden, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349). For example, 
the compound of formula 1e-3 is reacted with an appropriate cyclizing reagent to give the 
compound of formula 1e-4 in a reaction inert solvent in the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 
toluenesulfonic acid or camphersulfonic acid. Suitable cyclizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 
anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyl 
halide (e.g., a cycloalkyl carbonyl halide, bicyclic or bicyclic-heterocyclic-carbonyl halide, 
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spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyl carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), carbon disulfide, trialkyl orthoformate (e.g., triethyl orthoformate), and the like. 
Suitable reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran (THF), 
dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Suitable coupling reagents are those typically used in peptide synthesis including, but are not 
limited to, dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1 -ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1 -yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA) , or the like. The reaction may be carried out at a temperature in the range from of - 
100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

(d) The deprotection of the compound of formula 1e-4 may be carried out according to known 
procedures such as those described in Protective Groups in Organic Synthesis edited by T. 
W. Greene et a/. (John Wiley & Sons, 1991). Typical amino protecting groups include benzyl 
represented as Bn, benzyloxycarbonyl represented as Cbz or Z and t-But-0-C(=0)- 
represented as t-Boc or Boc. In the case of Bn or Z protection, the removal of the amino 
protecting groups may be carried out under, for example, but not limited to, known 
hydrogenolysis conditions in the presence of a metal catalyst under hydrogen atmosphere or 
in the presence of hydrogen sources such as formic acid or ammonium formate in a reaction 
inert solvent. If desired, the reaction is carried out under acidic conditions, for example, in the 
presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, palladium catalysts such as Pd-C. Preferred reaction inert 
solvents include, but are not limited to, methanol, ethanol, ethyl acetate, THF or mixtures 
thereof. The reaction may be carried out at a temperature in the range from of -100 to 150 
°C, preferably in the range of 0°C to 100 °C, but if necessary, lower or higher temperature can 
be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 
In the case of Boc protection, the removal of the amino protecting groups may be carried out 
under, for example, but not limited to, known acid hydrolysis conditions in a reaction inert 
solvent or without solvent. If desired, the reaction is carried out under acidic conditions, for 
example, in the presence of hydrochloric acid or trifluoroacetic acid with a reaction inert 
scavenger of f-butyl cations. Preferred reaction inert scavenger of f-butyl cations include, but 
are not limited to, benzene, thiophenol, anisole, thioanisole, thiocresole, cresole, or dimethyl 
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sulfide. Preferred reaction inert solvents include, but are not limited to, methanol, ethanol, 
ethyl acetate, dioxane or mixtures thereof. The reaction may be carried out at a temperature 
in the range from of -100 to 150 °C, preferably in the range of 0°C to 100 °C, but if necessary, 
lower or higher temperature can be employed. Reaction times are, in general, from 1 minute 
5 to a day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

Reaction Scheme 1f illustrates a method for the preparation of the compound of 

formula (I) wherein W is R^ a "N wherein R 1a is H or C^_4 alkyl, and R 1b is C-|_4 alkyl or aryl 

(hereinafter represented by Formula (]f)). 
10 Compound (If) may be prepared through the process comprising: 

(a) coupling reaction of a compound of formula 1f-1 with a compound of formula 1f-0 wherein 
X is a leaving group such as halo, mesylate(OMs) or tosylate(OTs) to give a nitroaniiine 
compound of formula 1f-2; 

(b) reduction of the resulting nitroaniiine compound of formula 1f-2 to give a diamine 
15 compound of formula 1f-3; 

(c) benzimidazole or imidazopyridine ring formation with the compound of formula 1f-3 to give 
a compound of formula 1f-4; 

(d) hydrolysis of the compound of formula 1f-4 to give a compound of formula 1f-5; 
conversion of the hydroxy group of the compound 1f-5 into a suitable leaving group such as 

20 halo, OMs or OTs to give a compound of formula 1f-6; 

(e) amination of the compound of formula 1f-6 to give an amino compound of formula 1f-7; 
and 

(f) sulfonylurea formation with the compound of formula 1f-7 to give the compound of formula 
(If). 
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Scheme 1f 



Y 3 > 



,2/Y^N0 2 
Y^X 



H 2 N, 



OH 



1f-0 



1f-1 

X=leaving group, 

such as halo.OTs, OMs; pref. F or CI 



^Y^NH 

OH 

1f-2 



reduction 



vr Y V NH2 

Y 3 x,A 



V^NH 
I 

A. 



B 
OH 



1f-3 

OH 



1f-5 



cydization 



Y\ 



Y 4 



O 
1f-4 



Y ll 



A 



1f-6 

G=leaving group 



hydrolysis 



such as halo.OTs, OMs; pref. F or CI 



amination 



R 1a NH ? 



Y 2^ 



i 

1f-7 



O O o 
^ JL Rib 



1f-8 

or Z-S0 2 NCO 
(when R 2 =H) 
1f-9 



V Y* ■J' 

o o o 



(If) 



Each reaction step is described more specifically as follows: 

(a)-(b) The coupling reaction (a) may be carried out in the absence of, or presence of a base 
in a reaction inert solvent or without solvent. A preferred base is selected from, for example, 
but not limited to, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or 
hydride, such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium 
ethoxide, potassium te/t-butoxide, sodium carbonate, potassium carbonate, potassium 
fluoride, sodium hydride or potassium hydride, or an amine such as triethylamine, 
tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or dimethylaminopyridine in the 
presence or absence of a reaction inert solvent. Preferred reaction inert solvents include, but 
are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
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dichloromethane, 1,2-dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 to 150 °C, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
5 preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. Then the resulting compound of formula 1f-2 may be extracted and 
subjected to reduction to give the compound of formula 1f-3. The reduction may be carried 
out in the presence of a suitable reducing agent in a reaction inert solvent or without solvent. 
A preferred reducing agent is selected from, for example, but not limited to, LiAIH^ LiBH^ 

10 Fe, Sn or Zn. When a reducing reagent is Fe, Sn or Zn, if desired, the reaction is carried out 
under acidic conditions in the presence of water. Preferred reaction inert solvents include, but 
are not limited to, methanol, ethanol, diglyme, benzene, toluene, xylene, o-dichlorobenzene, 
dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 1,4-dioxane, or mixtures thereof. 
Reaction temperatures are generally in the range of -100 to 250 °C, preferably in the range of 

15 0 to 150 °C, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. The reduction may also be 
carried out under known hydrogenation conditions in the presence of a metal catalyst under 
hydrogen atmosphere or in the presence of hydrogen sources such as hydrazine or formic 

20 acid. If desired, the reaction is carried out under acidic conditions, for example, in the 
presence of hydrochloric acid or acetic acid. A preferred metal catalyst is selected from, for 
example, but not limited to, nickel catalysts such as Raney nickel, palladium catalysts such as 
Pd-C, platinum catalysts such as PtC>2, or ruthenium catalysts such as RuCl2 (Ph3P)3- 
Preferred reaction inert solvents include, but are not limited to, methanol, ethanol, ethyl 

25 acetate, THF or mixtures thereof. The reaction may be carried out at a temperature in the 
range from of -100 to 1 50 °C, preferably in the range of 0 °C to 100 °C, but if necessary, lower 
or higher temperature can be employed. Reaction times are, in general, from 1 minute to a 
day, preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

30 (c) The compound of formula 1f-3 may be cyclized to form a benzimidazole or imidazopyridine 
ring by any synthetic procedure applicable to structure-related compounds known to those 
skilled in the art (for example, see Grimmett, M.R. Imidazoles and Their Benzo Derivatives: 
(iii) Synthesis and Applications. In Comprehensive Heterocyclic Chemistry, Kevin T. Potts, 
Eds.; Pergamon Press Ltd.: Oxford, UK, 1984; Vol.5, pp457-498., Grimmett, M.R. Imidazoles. 

35 In Comprehensive Heterocyclic Chemistry //, Ichiro Shinkai, Eds.; Elsevier Science Ltd.: 
Oxford, UK, 1996; Vol.3, pp77-220., Townsend L.B; Wise D.S. Bicyclo 5-6 Systems: Three 
Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry //, Christopher A. Ramsden, 
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Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349). For example, the 
compound of formula 1f-3 is reacted with an appropriate cyclizing reagent to give the 
compound of formula 1f-4 in a reaction inert solvent in the presence of, or absence of a 
coupling reagent. If desired, this reaction may be catalyzed by an acid such as para- 
5 toluenesulfonic acid or camphersulfonic acid. Suitable cyclizing reagents include, but are not 
limited to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic 
anhydride, isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a 
formamidine (e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyl 
halide (e.g., a cycloalkyl carbonyl halide, bicyclic or bicyclic-heterocyclic-carbonyl halide, 
10 spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyl carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), triaikyl orthoformate (e.g., triethyl orthoformate), and the like. Suitable reaction 
%D inert solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 

nitrobenzene, dichloromethane, 1,2-dichloroethane, tetrahyrofuran (THF), dimethylformamide 
*j 15 (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. Suitable coupling 

01 reagents are those typically used in peptide synthesis including, but are not limited to, 

[*? dicyciohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 

s dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1 -yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
^ 20 (DPPA), or the like. The reaction may be carried out at a temperature in the range from of - 

f/j 100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, 

H lower or higher temperature can be employed. Reaction times are, in general, from 1 minute 

to a few days, preferably from 30 minutes to 48 hours, however shorter or longer reaction 
times, if necessary, can be employed. 
25 (d) The hydrolysis of the compound of formula 1f-4 may be carried out by conventional 
procedures. The hydrolysis may be carried out by treatment with base. A preferred base is 
selected from, for example, but not limited to, an alkali or alkaline earth metal hydroxide, 
alkoxide, carbonate, or halide, such as sodium hydroxide, potassium hydroxide, sodium 
methoxide, sodium ethoxide, potassium ferf-butoxide, sodium carbonate, potassium 
30 carbonate or lithium iodide, in the presence or absence of a reaction inert solvent. Preferred 
reaction inert solvents include, but are not limited to, water, methanol, ethanol, isopropanol, 
tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
dichloromethane, 1,2-dichloroethane, or mixtures thereof. Reaction temperatures are 
generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux 
35 temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, however 
shorter or longer reaction times, if necessary, can be employed. 
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(e)-(f) step (e) and step (f) may be carried out under conditions known to those skilled in the 
art. For example, the hydroxy group of the compound of formula 1f-5 may be converted to 
the halogen group using a halogenating agent in the presence or absence of a reaction inert 
solvent. Preferred halogenating agents include, but are not limited to, thionyl chloride, oxalyl 
5 chloride, para-toluenesulfonyl chloride, methanesulfonyl chloride, hydrogen halide such as 
hydrogen chloride or hydrogen bromide, phosphorus tri-halide such as phosphorus trichloride 
or phosphorus tribromide, phosphorus penta-halide such as phosphorus pentachloride, N- 
halo-succinimide such as N-chlorosuccinimide (NCS) or N-bromosuccinimide (NBS), 
phosphorus oxychloride, trimethylsilyl halide such as trimethylsilyl chloride or trimethylsilyl 
10 bromide, phosphorus reagents such as triphenyl phosphine, tributyl phosphine or 
triphenylphosphite in the presence of halogen source such as carbon tetrachloride, carbon 
^ tetrabromide, bromine, iodine, NBS or NCS. Preferred reaction inert solvents include, but are 

not limited to, tetrahyrofuran (THF), benzene, toluene, xylene, o-dichlorobenzene, 
jfl nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, carbon tetrachloride, carbon 

15 tetrabromide or mixtures thereof. Reaction temperatures are generally in the range of -100 to 
yl 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 

higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
3 preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 

Jj* can be employed. Alternatively, a hydroxy group of the compound of formula 1f-5 may be 

2 20 converted to the sulfonate group using a sulfonating agent in the presence of, or absence of a 

U! base. Preferred sulfonating agents include, but are not limited to, para-toluenesulfonyl 

J«3 chloride, para-toluenesulfonic anhydride, methanesulfonyl chloride, methanesulfonic 

anhydride, trifluoromethanesulfonic anhydride, or the like in the presence of, or absence of a 
reaction-inert solvent. A preferred base is selected from, for example, but not limited to, an 
25 alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or hydride, such as 
sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, potassium fluoride, sodium hydride or 
potassium hydride, or an amine such as triethylamine, tributylamine, diisopropylethylamine, 
pyridine or dimethylaminopyridine in the presence or absence of a reaction inert solvent. 
30 Preferred reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, tetrahyrofuran, 
dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. 
Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in the range 
of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
35 employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 
Then, the resulting compound of formula 1f-6 may be subjected to the amination to give the 
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compound of formula 1f-7. For example, the compound of formula 1f-6 is reacted with R 1a - 

NH2 wherein R^ a is as defined herein before. The reactants may be heated together in the 

absence or presence of a reaction inert solvent. Preferred reaction inert solvents include, but 
are not limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, 
5 dichloromethane, 1 ,2-dichloroethane, or mixtures thereof. Preferably, the reaction conducted 
in the presence of base. A preferred base is selected from, for example, but not limited to, an 
alkali or alkaline earth metal hydroxide, alkoxide, carbonate, or hydride, such as sodium 
hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, potassium tert- 
butoxide, sodium carbonate, potassium carbonate, sodium hydride or potassium hydride, or 

10 an amine such as triethylamine, tributylamine, diisopropylethylamine, pyridine or 
dimethylaminopyridine. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 

15 can be employed. 

(g) The compound of formula 1f-7 may be treated with Z-S02N(R 2 )C(=0)0-R 1b , wherein 

R 1b is aryl or C-|_4 alkyl, or Z-SO2NCO to give the compound of formula (If). The reaction 
may be carried out in the absence or presence of a reaction inert solvent. Preferred reaction 
inert solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 

20 nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, or mixtures thereof. If desired, 
the reaction may be carried out in the presence of base, such as triethyl amine, 
diisopropylethylamine, or N-methylmorphorine. Reaction temperatures are generally in the 
range of -100 to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if 
necessary, lower or higher temperature can be employed. Reaction times are, in general, 

25 from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 

As described in scheme 2, the compound of formula (I), wherein A is phenyl, B is 
ethylene and W is NH (hereinafter represented by Formula (lb)), may be prepared through the 
process comprising: 

30 (a) coupling reaction of a compound of formula 2-1(1-1), wherein X is a leaving group such as 
halo, mesylate or tosylate with 2-(4-aminophenyl)propionic acid or ester (2-2) (when using 
ester derivative of 2-2, followed by hydrolysis) to give a nitroaniline compound of formula 2-3; 
(b) Curutius rearrangement of the compound of formula 2-3 followed by treating with an 
alcohol or a phenol to give a carbamate compound of formula 2-5; 

35 (c) sulfonylurea formation with compound of formula 2-5 to give a compound of formula 2-6; 
(d) reduction of the resulting nitroaniline compound of formula 2-6 to give a diamine 
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compound of formula 2-7; and 

(e) benzimidazole or imidazopyridine ring formation with the compound of formula 2-7 to give 
a compound of formula (lb); 

Each reaction step is described more specifically as follows. 

(a) The compound of formula 2-3 may be prepared from the compound of 2-1(1-1) according 
to the similar procedure to that of described in Scheme 1 . 

(b) Curutius rearrangement of the compound of formula 2-3 may be carried out by 
conventional procedures. In a typical procedure, the rearrangement is carried out by 
treatment with DPPA in the presence of a base in a reaction inert solvent. Suitable bases 
include, for example, an amine such as triethylamine, tributylamine, diisopropylethylamine, 
pyridine or dimethylaminopyridine. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, tetrahyrofuran (THF), 
1,4-dioxane, or mixtures thereof. Reaction temperatures are generally in the range of 0 to 
250 °C, preferably in the range of 25 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

The obtained isocyanate 2-4 may be treated with an alcohol or a phenol to give the 
compound of formula 2-5. Reaction temperatures are generally in the range of 0 to 250 °C, 
preferably in the range of 25 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from several minutes to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

(c) Treatment of the obtained carbamate compound of formula 2-5 with sulfonamide in the 
presence or absence of a base may give the compound of formula 2-6. Suitable bases 
include, for example, an alkali or alkaline earth metal hydroxide, alkoxide, carbonate, halide or 
hydride, such as sodium hydroxide, potassium hydroxide, sodium methoxide, sodium 
ethoxide, potassium ferf-butoxide, sodium carbonate, potassium carbonate, cesium 
carbonate, potassium fluoride, sodium hydride or potassium hydride in the presence or 
absence of a reaction inert solvent. Preferred reaction inert solvents include, but are not 
limited to, benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, dichloromethane, 1,2- 
dichloroethane, tetrahyrofuran, dimethylformamide (DMF), 1,4-dioxane, dimethylsulfoxide 
(DMSO) or mixtures thereof. Reaction temperatures are generally in the range of -100 °C to 
250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 
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(d) and (e) The reduction of the compound 2-6 and the following ring formation may be 
carried out in an analogous manner to those of described in Scheme 1 to give the compound 
of formula (lb). 

Scheme 2 
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As shown in Scheme 2a, an intermediate compound of formula 2a-3 (2-7) may also 
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be prepared through the procedure comprising : 

(a) reduction of the above obtained compound 2a-1 (2-5) to give a diamine compound of 
formula 2a-2; and 

(b) sulfonylurea formation of the compound of formula 2a-2 may give a compound of formula 
2a-3 (2-7). 

The reduction of the compound of formula 2a-1 (2-5), and sulfonylurea formation with 
the obtained compound of formula 2a-2 may be carried out by the same procedure as 
described in scheme 1 and 1d. 

As shown in scheme 2a, a carbamate compound of formula 2a-4 may be prepared 
from the compound of formula 2a-2 by the cyclization according to the same procedure as 
described in Scheme 1 . 

Scheme 2a 
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Alternatively, an intermediate compound of formula 2b-5(2-5) may also be prepared 
from a carboxylic acid compound of formula 2b-1(2-3) by the methods illustrated in Scheme 
2b. Path A in Scheme 2b illustrates a preparation procedure for a compound of formula 2b-5 
(2-5) according to the Hoffman rearrangement ( e.g., Wallis; Lane Org React. 1946, 3, 267- 
306 ). The amide compound of formula 2b-2 may be prepared by known methods (e.g., Org. 
Syn. Coll Vol 4, 513 (1963)). Hoffman rearrangement of the obtained carboxamide 
compound of formula 2b-2 may be carried out under the known conditions followed by 
treatment with an alcohol or a phenol under the same conditions described in Scheme 2 to 
afford the compound of formula 2b-5 (2-5). Path B in Scheme 2b illustrates a preparation 
procedure for the compound of formula 2b-5 (2-5) according to Lossen rearrangement ( e.g., 
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Bauer; Exner Angew. Chem. Int. Ed. Engl. 1974, 13, 376-384 ). The O-acyl hydroxamic acid 
compound of formula 2b-3 may be prepared by known methods (e.g., Miller, Marvin J.; 
Mattingly, Phillip G.; Morrison, Marjorie A.; Kerwin, James F., J.Amer.Chem.Soc, 1980, 102, 
7026-7032). The carboxylic acid compound of formula 2b-1 (2-3) may be treated with 
hydroxamic acid derivative, usually O-acyl hydroxamic acid, in the presence of coupling agent 
such as dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA), or the like. This reaction may be carried out at from about 0°C to the reflux 
temperature of the reaction mixture, preferably from about room temperature to the reflux 
temperature for about 1 minute to about 120 hours, preferably for from about 10 minutes to 
about 72 hours. Lossen rearrangement of the obtained O-acyl hydroxamic acid compound of 
formula 2b-3 may be carried out under the known conditions followed by treatment with an 
alcohol or a phenol under the same conditions described in Scheme 2 to afford the compound 
of formula 2b-5(2-5). 
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Scheme 2b 
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The compound of formula (la) may be prepared from the compound of formula (Ia1), 
wherein R 2 is H, by methods known to those skilled in the art as depicted in Scheme 3. The 
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compound of formula (Ia1) may be treated with appropriate alkyl halides, R 2 -halo in the 
presence of a base such as lithium diisopropyl amide (LDA), sodium hydride (NaH) or 
potassium t-butoxide in a reaction inert solvent such as THF or DMF at about 0°C to 80°C for 
20 minutes to 24 hours. 

Scheme 3 
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As depicted in Scheme 4, a carbamate compound of formula 4-2 may be prepared 
from a compound of formula 4-1(1-5) according to the same conditions described in Scheme 
1. More specifically, the compound of formula 4-1 may be treated with Z-S0 2 N(R 2 )C(=0)0- 
R 1b wherein R 1 & is aryl or alkyl, or Z-S0 2 NCO to give the compound of formula (4-2) . 
The reaction may be carried out in the absence or presence of a reaction inert solvent. 
Preferred reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, or mixtures 
thereof. If desired, the reaction may be carried out in the presence of base, such as triethyl 
amine, diisopropylethylamine, or N-methylmorphorine. Reaction temperatures are generally 
in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but 
if necessary, lower or higher temperature can be employed. Reaction times are, in general, 
from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 
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Scheme 4 
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As shown in Scheme 5, the compound of formula (I), wherein A is phenyl, B is 

ethylene and W is N-OR? (hereinafter represented by Formula (Id)) may be prepared through 
the process comprising: 

(a) Mitsunobu reaction of a compound of formula 5-1 (1-5) to give a compound of formula 5-2; 

(b) cleavage of the protecting group of the compound of formula 5-2 to give a hydroxyamine 
compound of formula 5-3; and 

(c) sulfonylurea formation with the compound of formula 5-3 to give a compound of formula 
(Id). 

As shown in Scheme 4a, the compound of formula 4a-3 (4-2) may also be prepared 
by reacting a compound of formula 4a-1 with a substituted benzene compound of formula 4a- 
2 to give a 1-phenylbenzimidazole compound of formula 4a-3 (4-2); 
The compounds of formula 4a-1 may be synthesized by any of the known methods. The 
group G 19 of the compounds of formula 4a-2 is a selected from a suitable displaceable group, 
for example, fluoro, chloro, bromo, iodo, trifluoromethanesulfonyloxy, methanesulfonyloxy, p- 
toluenesulfonyloxy, or boronic acid group. 

Scheme 4a 
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The coupling reaction may be carried out in the presence of a base in a reaction inert solvent. 
A preferred base is selected from, for example, but not limited to, an alkali or alkaline earth 
metal hydroxide, alkoxide, carbonate, or hydride, such as sodium hydroxide, potassium 
hydroxide, sodium methoxide, sodium ethoxide, potassium terf-butoxide, sodium carbonate, 
potassium carbonate, sodium hydride or potassium hydride, or an amine such as 
triethylamine, tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or 
dimethylaminopyridine. Preferred reaction inert solvents include, but are not limited to, 
benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, dichforomethane, 1,2- 
dichloroethane, tetrahyrofuran, acetonitrile, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO), 1,3-dimethyl-2-imidazolidinone, 1-methyl-2-pyrrolidinone, or 
mixtures thereof. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 to 150 °C t but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to several weeks, preferably from 20 
minutes to 1 week, however shorter or longer reaction times, if necessary, can be employed. 
Conveniently, the compound of formula 4a-1 may be reacted with the compound of formula 
4a-2 in the presence of a suitable catalyst to form the compound of formula 4a-3 (4-2) by any 
synthetic procedure applicable to structure-related compounds known to those skilled in the 
literature (e.g., Lam, P. Y. S.; Clark, C. G.; Saubern, S; Adams, J; Winters, M. P.; Chan, D. M. 
T.; Combs, A., Tetrahedron Lett., 1998, 39, 2941-2944., Kiyomori, A.; Marcoux, J.; Buchwald, 
S. L, Tetrahedron Lett., 1999, 40, 2657-2660., Lam, P. Y. S.; Deudon, S.; Averill, K. M.; Li, R.; 
He, M. Y.; DeShong, P.; Clark, C. G., J. Am. Chem. Soc, 2000, 122, 7600-7601., Collman, J. 
P.; Zhong, M., Org. Lett., 2000, 2, 1233-1236.). Preferred reaction catalyst is selected from, 
for example, but not limited to, tetrakis(triphenylphosphine)-palladium, 

bis(triphenyiphosphine)palladium(ll) chloride, copper(O), copper(l) acetate, copper(l) bromide, 
copper(l) chloride, copper(l) iodide, copper(l) oxide, copper(ll) trifluoromethanesulfonate, 
copper(ll) acetate, copper(ll) bromide, copper(ll) chloride, copper(ll) iodide, copper(ll) oxide, 
or copper(ll) trifluoromethanesulfonate. 
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Scheme 5 
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Each reaction step is described more specifically as follows. 

(a) The compound of formula 5-2 may be prepared by the Mitsunobu reaction. The 
compound of formula 5-1 may be treated with HN(OR 7 )G 1 wherein G 1 is H or a protecting 
group, preferably, G1 is a suitable protecting group, for example, methoxycarbonyl, 
ethoxycarbonyl, tert-butoxycarbonyl (Boc), benzyloxycarbonyl(Z), phenylsulfonyl, p- 
toluenesulfonyl, or the like, and R? is an alkyl (e.g., methyl or ethyl) or g2 (g2 is a suitable 
protecting group, for example, methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl (Boc), 
benzyloxycarbonyl(Z), phenylsulfonyl, p-toluenesulfonyl, trimethylsilyl, t-butyldimethylsilyl, or 
the like)). For example, the compound of formula 5-1 is reacted with [A/,0-Bis- 
protectedhydroxylamine] (e.g., Baillie, L.C.; Batsanov, A.; Bearder, J.R.; Whiting, D.A. J. 
Chem. Soc. Perkin Trans. 1, 1998, 20, 3471.) in the presence of dialkyl azodicarboxylate such 
as diethyl azodicarboxylate (DEAD) and phosphine reagent such as triphenylphosphine. 
Preferably, this reaction may be carried out in a reaction-inert solvent. Preferred reaction inert 
solvents include, but are not limited to, tetrahydrofuran (THF), diethyl ether, 
dimethylformamide (DMF), benzene, toluene, xylene, o-dichlorobenzene. nitrobenzene, 
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dichloromethane, 1,2-dichloroethane, dimethoxyethane (DME), or mixtures thereof. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, 
however shorter or longer reaction times, if necessary, can be employed. 

(b) Cleavage of the protecting group may be carried out by a number of standard procedures 
known to those skilled in the art (e.g., "Protection for the Hydroxy Group and the Amino Group 

in Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene and P.G. M. Wuts, 
Ed., John Wiley and Sons, Inc. 1991, pp. 10-142, 309-405). 

(c) sulfonylurea formation may be carried out according to the conditions illustrated in Scheme 
1. Specifically, the compound of formula 5-3 may be treated with 2-S0 2 N(R 2 )C(=0)0-R 1b 
wherein R^ is aryl or C^, alkyl, or Z-S0 2 NCO to give the compound of formula (Id). The 
reaction may be carried out in the absence or presence of a reaction inert solvent. Preferred 
reaction inert solvents include, but are not limited to, benzene, toluene, xylene, o- 
dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1,2-dichloroethane, or mixtures 
thereof. If desired, the reaction may be carried out in the presence of base, such as triethyl 
amine, diisopropylethylamine, or N-methylmorphorine. Reaction temperatures are generally 
in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but 
if necessary, lower or higher temperature can be employed. Reaction times are, in general, 
from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 

Reaction Scheme 6 illustrates a method for the preparation of the compound of formula (la), 
wherein at least one of Y^, Y 2 , Y 3 and Y 4 is C-CONH 2 , A is phenyl, B is ethylene and W is 
R 1a -N (R 1a is H or C^_ A alkyl) (hereinafter represented by Formula (la 2 )), and that of the 
compound of formula (la) wherein at least one of Y 1 , Y 2 Y 3 and Y 4 is C-C0 2 H, A is phenyl 
and B is ethylene and W is R^ a -N (R^ is H or alkyl) (hereinafter represented by 

Formula (la 3 )). Compound (la 3 ) may be prepared through the process comprising: 

(a) hydrolysis of a compound of formula 6-1 to give a compound of formula 6-2; 

(b) conversion of the hydroxy group of the compound 6-2 into the leaving group such as halo, 
mesylate and tosylate to give a compound of formula 6-3; 

(c) azide formation; 

(d) reduction of the resulting azide compound followed by sulfonylurea formation to give the 
compound of formula (la 2 ); and 

(e) hydrolysis of the compound of formula (la 2 ) to give the compound of formula (la 3 ); 
Each reaction step is described more specifically as follows: 
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(a) Intermediate 6-1 may be prepared by the methods illustrated in Scheme 1 . The hydrolysis 
of the compound of formula 6-1 may be carried out by conventional procedures. The 
hydrolysis may be carried out by treatment with a peroxide such as hydrogen peroxide in the 
presence of a base such as sodium hydroxide, potassium hydroxide, lithium hydroxide or 
ammonium hydroxide in a suitable solvent such as aqueous methanol, dimethylsulfoxide and 
tetrahydrofuran. Reaction temperatures are generally in the range of -100 °C to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. The hydrolysis may also be carried out by treatment with a base such as 
sodium hydroxide, potassium hydroxide or lithium hydroxide, or an acid such as sulfuric acid 
in a suitable solvent such as aqueous methanol, aqueous ethanol, t-butanol or mixtures 
thereof. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in 
the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can 
be employed. Reaction times are, in general, from several minutes to a day, preferably from 
20 minutes to 5 hours, however shorter or longer reaction times, if necessary, can be 
employed. 

(b) (c) and (d) Step (b), (c) and step (d) may be carried out according to the conditions 
illustrated in Scheme 1 and 1b. 

(e) The hydrolysis of the compound of formula (la 2 ) may be carried out by conventional 
procedures. The hydrolysis may be carried out by treatment with a base such as sodium 
hydroxide, potassium hydroxide or lithium hydroxide, or an acid such as sulfuric acid or 
phosphoric acid in a suitable solvent such as aqueous methanol, ethanol ethylene glycol, 
water, tetrahydrofuran or mixtures thereof. Reaction temperatures are generally in the range 
of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if 
necessary, lower or higher temperature can be employed. Reaction times are, in general, 
from 1 minute to a day, preferably from 20 minutes to 5 hours, however shorter or longer 
reaction times, if necessary, can be employed. 
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Reaction Scheme 7 illustrates an alternative method for the preparation of the compound of 
formula (la 2 ). A compound of formula (la 4 ) may be prepared by the methods illustrated in 
Scheme 1 . Hydrolysis of the compound of formula (la 4 ) may be carried out by treatment with 
a base such as sodium hydroxide, potassium hydroxide, lithium hydroxide or ammonium 
hydroxide in a suitable solvent such as aqueous methanol, dimethylsulfoxide and 
tetrahydrofuran. Reaction temperatures are generally in the range of -100 °C to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. The hydrolysis may also be carried out by treatment with a base such as 
sodium hydroxide, potassium hydroxide or lithium hydroxide, or an acid such as sulfuric acid 
in a suitable solvent such as aqueous methanol, aqueous ethanol, t-butanol or mixtures 
thereof. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably in 
the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can 
be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

Scheme 7 




Reaction Scheme 8 illustrates a method for the preparation of the compound of 
formula (la) wherein at least one of Y 1 , Y 2 , Y 3 and Y 4 is C-OG 1 wherein G 1 is defined 
before, A is phenyl, B is ethylene and W is R^ a -N (R 1a is H or alkyl), (hereinafter 
represented by Formula (la 5 )) and that of the compound of formula (la) wherein at least one 
of Y 1 , Y 2 , Y 3 and Y 4 is C-OH, A is phenyl B is ethylene and W is R 1a -N (R 1a is H or C^. 4 
alkyl), (hereinafter represented by Formula (la 6 )). Compound (la 6 ) may be prepared through 
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the process comprising: 

(a) dealkyiation of a compound of formula 8-1 to give a compound of formula 8-2; 

(b) protection of the hydroxy group of the compound 8-2 to give a compound of formula 8-3; 

(c) preparation of the compound of formula (la 5 ); and 

(d) cleavage of the protecting group of the compound of formula (la 5 ) to give the compound of 
formula (la 6 ). 

Scheme 8 




Each reaction step is described more specifically as follows. 

(a) Intermediate 8-1, wherein R 8 is C1-C4alkyl, may be prepared by the methods illustrated in 
Scheme 1. dealkyiation of the compound of formula 8-1 may be carried out a number of 
standard procedures known to those skilled in the art (e.g., "Protection of Phenols", in 
Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene and P.G. M. Wuts, Ed., 
John Wiley and Sons, Inc. 1991, pp. 143-174). For example, the compound of formula 8-1 
may be treated with a proton and/or Lewis acid such as hydrogen bromide or aluminum 
chloride in a suitable solvent such as water, acetic acid or dichloromethane. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
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Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, 
however shorter or longer reaction times, if necessary, can be employed. The reaction may 
also carried out in the presence of a thioalkoxide such as sodium thiomethoxide, lithium 
thiomethoxide, sodium thioethoxide in the presence or absence of a reaction inert solvent 
such as DMSO, DMF or HMPA. Reaction temperatures are generally in the range of -100 °C 
to 250 °C, preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or 
higher temperature can be employed. Reaction times are, in general, from 1 minute to a day, 
preferably from 20 minutes to 5 hours, however shorter or longer reaction times, if necessary, 
can be employed. 

(b) Protection of the compound of formula 8-2 may be carried out according to a number of 
standard procedures known to those skilled in the art (e.g., "Protection of Phenols", in 
Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene and P.G. M. Wuts, Ed., 
John Wiley and Sons, Inc. 1991, pp. 143-174). 

(c) Preparation of the compound of formula (la 5 ) may be carried out according to the 
conditions illustrated in Scheme 1 and 1b. 

(d) Cleavage of the protecting group may be carried out by a number of standard procedures 
known to those skilled in the art (e.g., "Protection of Phenols", in Protective Groups in Organic 
Synthesis, 2nd Edition, T. W. Greene and P.G. M. Wuts, Ed., John Wiley and Sons, Inc. 
1991, pp. 143-174). 

As depicted in Scheme 9, the compound of formula (la), wherein at least one of Y 1 , Y 2 , Y 3 
and Y 4 is C-S0 2 NH 2 , A is phenyl, B is ethylene and W is R 1a -N (R 1a is H or C^alkyl), 
(hereinafter represented by Formula (la 8 )) may be prepared from the compound of formula 
(la), wherein at least one of Y 1 , Y 2 , Y 3 and Y 4 is C-S0 2 NHtBu, A is phenyl, B is ethylene 
and W is R 1a -N (R 1a is H or C^alkyl), (hereinafter represented by Formula (la 7 )). The 

compound of formula (la 7 ) may be prepared by the methods illustrated in Scheme 1 and 1b. 
Cleavage of the protecting group may be carried out by a number of standard procedures 
known to those skilled in the art (e.g., Quan, Mimi L; Ellis, Christopher D.; Liauw, Ann Y.; 
Alexander, Richard S.; Knabb, Robert M., et al., J. Med. Chem., 1999, 42, 2760 - 2773). 
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Reaction Scheme 10 illustrates a method for the preparation of the compound 
formula (la) wherein at least one of Y 1 , Y 2 , Y 3 and Y 4 is C-NHS0 2 R 10 , A is phenyl, B is 
ethylene, R 10 is C r C 4 alkyl, W is R 1a -N (R 1a is H or C 1 _ 4 alkyl), (hereinafter represented by 
Formula (la 9 )). 
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Scheme 10 
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Compound (la 9 ) may be prepared through the process comprising: 

(a) reduction of a compound of formula 10-1 to give a compound of formula 10-2; 

(b) sulfonylation of the amino group of the compound 10-2 to give a compound of formula 10- 
3; and 

(c) formation of a compound of formula (la 9 ); 

Each reaction step is described more specifically as follows. 

(a) The intermediate 10-1 may be prepared by the methods illustrated in Scheme 1. 
Reduction of nitro group may be carried out according to the conditions illustrated in Scheme 
1. 

(b) Sulfonylation of the amino group of the compound 10-2 may be carried out by a number of 
standard procedures known to those skilled in the art (e.g., "Protection for the Hydroxy Group 
and the Amino Group", in Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene 
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and P.G. M. Wuts, Ed., John Wiley and Sons, Inc. 1991, pp. 117-118, 379-384). 

(c) Formation of the sulfonylurea compound of formula (la**) may be carried out according to 
the conditions illustrated in Scheme 1 and 1b. 

Reaction Scheme 1 1 illustrates a method for the preparation of the compound of 
formula (la) wherein at least one of Y 1 , Y 2 , Y 3 and Y 4 is C-NHC(=0)N(R 3 )(R 4 ), A is phenyl, 
B is ethylene and W is R 1a -N (R1a is H or C1-4alkyl), (hereinafter represented by Formula 
(la 10 )). Compound (la 10 ) may be prepared through the process comprising: 

(a) urea formation with a compound of formula 11-1(10-2) to give a compound of formula 11- 
2; and 

(b) formation of a compound of formula (la 10 ); 

Each reaction step is described more specifically as follows, 
(a) The intermediate 11-1(10-2) as obtained in Scheme 10, may be treated with an isocyanate 
or cyanic acid (usually its salts) according to known procedures (e.g., Satchell and Satchell, 
Chem. Soc. Rev., 1975, 4, 231-250). More specifically, this reaction may be carried out in a 
suitable reaction inert solvent such as dichloromethane, THF, benzene or toluene. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes to 5 hours, 
however shorter or longer reaction times, if necessary, can be employed. 

(c) Formation of the sulfonylurea compound of formula (la 10 ) may be carried out according to 
the conditions illustrated in Scheme 1 and 1b. 



Scheme 11 




11-2 Ia10 



Intermediate compound 12-2 may be prepared by the methods illustrated in Scheme 12. 
Intermediate 12-1 may be prepared by the methods illustrated in Scheme 1 and Scheme 1b. 
The reduction may be carried out under known hydrogenation conditions such as in the 
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presence of a metal catalyst such as palladium catalysts or platinum catalysts in a reaction 
inert solvent such as methanol, ethanol, ethyl acetate or THF. If desired, the reaction is 
carried out under acidic conditions in the presence of an acid such as hydrogen chloride or 
acetic acid. Reaction temperatures are generally in the range of -100 °C to 250 °C, preferably 
in the range of 0 °C to the reflux temperature, but if necessary, lower or higher temperature 
can be employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 
minutes to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

Scheme 12 
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In addition, an intermediate compound 13-2 may be prepared by the methods 
illustrated in Scheme 13. Intermediate 13-1 may be prepared by the methods illustrated in 
Scheme 1 . The reduction may also be carried out by the methods illustrated in Scheme 1 . 

Scheme 13 
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An intermediate compound 14-3 may be prepared by the methods illustrated in 
Scheme 14. Intermediate 14-1 may be prepared by the methods illustrated in Scheme 1. 
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Reduction of nitro group may be carried out according to the conditions illustrated in Scheme 
1 . Sulfonylation of the amino group of the compound 14-2 may be carried out by a number of 
standard procedures known to those skilled in the art (e.g., "Protection for the Hydroxy Group 
and the Amino Group", in Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene 
and P.G. M. Wuts, Ed., John Wiley and Sons, Inc. 1991, pp. 117-118, 379-384). 

Scheme 14 



Intermediate compounds 15-6 and 15-7 may be prepared by the methods illustrated in 
Scheme 15. A compound of formula 15-1 may be treated with aqueous ammonia. Reaction 
temperatures are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C 
to the reflux temperature, but if necessary, lower or higher temperature can be employed. 
Reaction times are, in general, from an hour to a week, preferably from 3 hours to 5 days, 
however shorter or longer reaction times, if necessary, can be employed. Thus, the obtained 
intermediate 15-2 may be treated with 1,3-diketone compound of formula 15-3, wherein L 1 , 
L 2 and L 3 is independently selected from, but not limited to, halo, C^alkyl, halo-substituted 
C-1.4 alkyl, alkoxy, halo-substituted C^. 4 alkoxy, nitro, cyano, C-,.4 alkoxy-C-^alkyi, 

acetyl, C3.7 cycloalkyl, or two adjacent L 1 , L 2 and L 3 groups may be joined together to form 
an alkylene chain having 3 or 4 members in which one or two (non-adjacent) carbon atoms 
may be replaced by oxygen atoms in the presence of a base such as pyridine, piperadine, 
imidazole, N.N-dimethylaminopyridine, CH 3 C(=0)ONa or NaH 2 P0 4 and in the presence or 
absence of an acid such as acetic acid, hydrochloric aid or boric acid. Suitable reaction inert 
solvent includes water, dioxane, DMSO, DMF, p-toluene or ethanol. Reaction temperatures 
are generally in the range of -100 °C to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from an hour to a month, preferably from 6 hours to 14 days, however shorter 
or longer reaction times, if necessary, can be employed. Compounds 15-4 and 15-5 as 
obtained above may be treated with halogenating agent such as POCI3, SOCI 2 or Vilsmeier 




14-2 



14-3 
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complex (e.g., Laue T.; Plagens A., Eds.; NAMED ORGANIC REACTIONS, Wiley & Sons: 
New York, 1998, pp 258-262) in the presence or absence of a suitable reaction inert solvent 
such as dichloromethane, benzene or DMF to give compounds of formula 15-6 and/or 15-7. 
Reaction temperatures are generally in the range of -100 °C to 250 °C preferably in the range 
of 0 °C to the reflux temperature, but if necessary, lower or higher temperature can be 
employed. Reaction times are, in general, from 1 minute to a day, preferably from 20 minutes 
to 5 hours, however shorter or longer reaction times, if necessary, can be employed. 

Scheme 15 
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Reaction Scheme 16 illustrates a method for the preparation of the compound of 
formula (I) wherein R 1 is NH2, A is phenyl, B is ethylene and W is NH (hereinafter 

represented by Formula (la^ 1 )) and that of the compound of formula (I), wherein R 1 is 
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NHC(=0)R 16 (R 16 is C-|_4 alkyl), A is phenyl, B is ethylene and W is NH (hereinafter 

represented by Formula (la 12 )) anc j that of the compound of formula (I), wherein R 1 is 

NHS(0) 2 R 16 (R 16 is 0^4 alkyl), A is phenyl, B is ethylene and W is NH (hereinafter 

represented by Formula (la 1 3)) 

Compounds (la 11 ), (la 12 ) a nd (la 1 3) may be prepared through the process 
comprising: 

(a) 2-amino-benzimidazole or 2-amino-imidazopyridine ring formation) with a compound of 
formula 16-1(2-7) to give the compound of formula (la 11 ); 

(b) carbonylation of the compound of formula (la 11 ) to give the compound of formula (la 12 ); 
and 

(c) sulfonylation of the compound of formula (la 11 ) to give the compound of formula (la 1 **). 

Each reaction step is described more specifically as follows. 

(a) The compound 16-1(2-7) can be cyclized to form a benzimidazole or a imidazopyridine 

ring by reaction with an appropriate cyclizing agent to give the compound of formula (la 11 ) in 
a reaction inert solvent. Suitable cyclizing agents include cyanogen halide (e.g., cyanogen 
bromide), cyanamide, and guanidine-carbamate. Suitable solvents include tetrahydrofuran 
(THF), methanol, ethanol, acetonitrile, water, dimethylformamide and the like. This reaction 
may be carried out at about 0°C to the reflux temperature of the reaction mixture, preferably at 
room temperature to the reflux temperature for about 1 minute to 120 hours, preferably 10 
minutes to 72 hours. 

(b) The compound of formula (la 11 ) may be reacted with an acylating agent such as 
alkylcarbonyl halide, acid anhydride in the presence of a base such as triethylamine or 
pyridine. Suitable reaction inert solvents include THF, DMF or benzene. The reaction may be 
carried out at about 0°C to about reflux temperature for about 1 minute to 120 hours, 
preferably 10 minutes to 48 hours. 

(c) The compound of formula (la 11 ) may also be reacted with an sulfonylating agent such as 
aikylsulfonyl halide, sulfonic acid anhydride in the presence of a base such as triethylamine or 
pyridine. Suitable reaction inert solvents include dichloromethane, THF, DMF or benzene. 
The reaction may be carried out at about 0°C to about reflux temperature for about 1 minute 
to 120 hours, preferably 10 minutes to 48 hours. 
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Scheme 16 
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Reaction Scheme 17 illustrates a method for the preparation of the compound of 
formula (I) wherein R 1 is R 16 NH (R 16 is C^.q alkyl), A is phenyl, B is ethylene and W is O or 
R 1a -N (R 1a is H or C^alkyl) (hereinafter represented by Formula (la 14 )) and that of the 
compound of formula (I), wherein R 1 is (R 16 ) 2 N (R 16 is C^s alkyl), A is phenyl, B is ethylene 
and W is O or R 1a -N (R 1a is H or C^alkyl) (hereinafter represented by Formula (la 15 )). 

Compounds (la 14 ) and (la 15 ) may be prepared through the process comprising: 

(a) 2-amino-benzimidazole or 2-amino-imidazopyridine ring formation with a compound of 
formula 17-1 to give a compound of formula (la 14 ); and 

(b) alkylation of the compound of formula (la 14 ) to give a compound of formula (la 15 ). 
Each reaction step is described more specifically as follows. 

(a) A compound of formula 17-1 may be subjected to a reaction with an isothiocyanate 
compound and a subsequent desulfurization under known conditions to give the compound of 
formula (la 14 ) (e.g., Y. Abe, H. Kayakiri, S. Satoh et al., J. Med. Chem. 1998, 41, 4062). For 
example, the first reaction may be carried out in a reaction inert solvent such as THF, 
acetonitrile or an alcohol (e.g., ethanol) at from about room temperature to about 100°C from 
about 30 minutes to 48 hours. The cyclization may be carried out in the presence of an alkyl 
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halide at from about 0°C to reflux temperature from about 30 minutes to 48 hours. 

(b) The compound of formula la 14 may be treated with appropriate alkyl halides in the 

presence of a base such as lithium diisopropyl amide (LDA), sodium hydride (NaH) or 

potassium t-butoxide in a reaction inert solvent such as hexamthylphosphorous 

triamide(HMPT), THF or DMF at about 0°C to about100°C for about 5 minutes to about 48 

hours. 



Scheme 17 
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Reaction Scheme 18 illustrates a method for the preparation of the compound of 
formula (I) wherein R 1 is R 18 S (R 18 is C^s alkyl), A is phenyl, B is ethylene and W is O or 
R 1a -N (R 1a is H or C 1 . 4 alkyl) (hereinafter represented by Formula (la 17 )). 
Compound (la 17 ) may be prepared through the process comprising: 

(a) 2-amino-benzimidazole or 2-amino-imidazopyridine ring formation with a compound of 
formula 18-1 to give a compound of formula (la 16 ); and 

(b) alkylation of the compound of formula (la 16 ) to give a compound of formula (la 17 ). 
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Each reaction step is described more specifically as follows. 

(a) The compound of formula 18-1 may be subjected to a reaction with an thiocarbonyl reagent 
such as 1,1-thiocarbonylimidazole or di(2-pyridyl)thionocarbonate to give the compound of 

formula (la 16 ) (e.g., Y. Abe, H. Kayakiri, S. Satoh et al., J. Med. Chem. 1998, 41, 4062). For 
example, the reaction may be carried out in a reaction inert solvent such as THF, acetonitrile, 
dichloromethane or an alcohol (e.g., ethanol) at from about room temperature to about 100°C 
from about 30 minutes to 48 hours. The cyclization may be carried out in the presence of an 
alkyl halide at from about 0°C to reflux temperature from about 30 minutes to 48 hours. 

(b) The compound of formula (la 16 ) may be treated with appropriate alkyl halides in the 
presence of a base such as potassium carbonate, lithium diisopropyl amide (LDA), sodium 
hydride (NaH) or potassium t-butoxide in a reaction inert solvent such as 
hexamthylphosphorous triamide (HMPT), THF or DMF at about 0°C to about 100°C for about 
5 minutes to about 48 hours. 



Scheme 18 
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As shown in Scheme 19, the compound of formula 19-3 (1-5) may also be prepared 
by reacting a compound of formula 19-1 with a substituted benzene compound of formula 19- 
2 to give a 1-phenylbenzimidazole compound of formula 19-3; 

The compounds of formula 19-1 may be synthesized by any of the known methods. The 
group G 19 of the compounds of formula 19-2 is a selected from a suitable displaceable group, 
for example, fluoro, chloro, bromo, iodo, trifluoromethanesulfonyloxy, methanesulfonyloxy, p- 
toluenesulfonyloxy, or boronic acid group. 
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Scheme 19 




OMs, OTf, B(OH) 2 ; 19-3 
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The coupling reaction may be carried out in the presence of a base in a reaction inert solvent. 
A preferred base is selected from, for example, but not limited to, an alkali or alkaline earth 
5 metal hydroxide, alkoxide, carbonate, or hydride, such as sodium hydroxide, potassium 
hydroxide, sodium methoxide, sodium ethoxide, potassium ferf-butoxide, sodium carbonate, 
potassium carbonate, sodium hydride or potassium hydride, or an amine such as 
triethylamine, tributylamine, diisopropylethylamine, 2,6-lutidine, pyridine or 
dimethylaminopyridine. Preferred reaction inert solvents include, but are not limited to, 

10 benzene, toluene, xylene, o-dichlorobenzene, nitrobenzene, pyridine, dichloromethane, 1,2- 
dichloroethane, tetrahyrofuran, acetonitrile, dimethylformamide (DMF), 1,4-dioxane, 
dimethylsulfoxide (DMSO), 1 ,3-dimethyl-2-imidazolidinone, 1-methyl-2-pyrrolidinone or 
mixtures thereof. Reaction temperatures are generally in the range of -100 to 250 °C, 
preferably in the range of 0 to 150 °C, but if necessary, lower or higher temperature can be 

15 employed. Reaction times are, in general, from 1 minute to several weeks, preferably from 20 
minutes to 1 week, however shorter or longer reaction times, if necessary, can be employed. 
Conveniently, the compound of formula 19-1 may be reacted with the compound of formula 
19-2 in the presence of a suitable catalyst to form the compound of formula 19-3 by any 
synthetic procedure applicable to structure-related compounds known to those skilled in the 

20 literature (e.g., Lam, P. Y. S.; Clark, C. G.; Saubern, S; Adams, J; Winters, M. P.; Chan, D. M. 
T.; Combs, A., Tetrahedron Lett., 1998, 39, 2941-2944., Kiyomori, A.; Marcoux, J.; Buchwaid, 
S. L, Tetrahedron Lett., 1999, 40, 2657-2660., Lam, P. Y. S.; Deudon, S.; Averill, K. M.; Li, R.; 
He, M. Y.; DeShong, P.; Clark, C. G., J. Am. Chem. Soc, 2000, 122, 7600-7601., Collman, J. 
P.; Zhong, M., Org. Lett., 2000, 2, 1233-1236.). Preferred reaction catalyst is selected from, 

25 for example, but not limited to, tetrakis(triphenylphosphine)-palladium, 
bis(triphenylphosphine)palladium(ll) chloride, copper(O), copper(l) acetate, copper(l) bromide, 
copper(l) chloride, copper(l) iodide, copper(l) oxide, copper(l) trifluoromethanesulfonate, 
copper(ll) acetate, copper(ll) bromide, copper(ll) chloride, copper(ll) iodide, copper(ll) oxide, 
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or copper(ll) trifluoromethanesulfonate. 

As shown in Scheme 20, the compound of formula 1-5 or 1e-4 may also be 
prepared through the process comprising: 

(a) acylation of a compound of formula 20-1 ; 

(b) benzimidazole or imidazopyridine ring cyclization of a compound of formula 20-2 to give a 
compound of formula 20-3. 

Scheme 20 



Each reaction step is described more specifically as follows. 

(a) A compound of formula 20-1 (1-3 or 1e-3) is reacted with an appropriate acylating reagent 
to give a compound of formula 20-2 in a reaction inert solvent in the presence of, or absence 
of a coupling reagent and/or additive. Suitable acylating reagents include, but are not limited 
to, a carboxylic acid, an amino carboxylic acid, an acid anhydride (e.g., acetic anhydride, 
isobutyric anhydride, benzoic anhydride, isonicotinic anhydride and the like) a formamidine 
(e.g., formamidine alkylate such as formamidine acetate), an alkyl carbonyl halide (e.g., a 
cycloalkyl carbonyl halide, bicyclic, heterocyclic, or bicyclic-heterocyclic-carbonyl halide, 
spirocarbocyclic- or spiro-heterocyclic-carbonyl halide), an aryl or an aryl alkyl carbonyl halide 
(e.g., phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl carboxylic acid 
compound), trialkyl orthoformate (e.g., triethyl orthoformate), and the like. Suitable reaction 
inert solvents include, but are not limited to, benzene, toluene, xylene, o-dichlorobenzene, 
nitrobenzene, dichloromethane, 1 ,2-dichloroethane, tetrahyrofuran (THF), dimethylformamide 
(DMF), 1,4-dioxane, dimethylsulfoxide (DMSO) or mixtures thereof. Suitable coupling 
reagents are those typically used in peptide synthesis including, but are not limited to, 
dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC), 1-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy- 

tris(dimethylamino)phosphonium hexafluorophosphate (BOP), diphenylphosphorylazide 
(DPPA), A/.[(1 h-1 ,2,3-benzotriazol-1 -yloxy)(dimethylamino)methylidene]-A/- 

methylmethanaminium hexafluorophosphate (HBTU), tetramethylfluoroformamidinium 
hexafluorophosphate (TFFH), bromo[tri(1-pyrrolidinyl)]phosphonium hexafluorophosphate 
(PyBroP), bis(2-oxo-1,3-oxazolidin-3-yl)phosphinic chloride (BOP-CI), (1/7-1, 2,3-benzotriazol- 
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1-yloxy)[tri(1-pyrrolidinyl)]phosphonium hexafluorophosphate (PyBOP), or the like. Suitable 
additives include, but are not limited to, 1H-1,2,3-benzotriazol-1-ol (HOBt), 3H- 
[1 ,2,3]triazolo[4,5-to]pyridin-3-ol (HOAt), A/,/V-dimethyl-4-pyridinamine (DMAP), or the like. The 
reaction may be carried out at a temperature in the range from of -100 °C to 250 °C, 
preferably in the range of 0 °C to the reflux temperature, but if necessary, lower or higher 
temperature can be employed. Reaction times are, in general, from 1 minute to a few days, 
preferably from 30 minutes to 48 hours, however shorter or longer reaction times, if 
necessary, can be employed. 

(b) The resulting amide compound of formula 20-2 may also be cyclized to form a 
benzimidazole or imidazopyridine ring in the presence of a base (Bashir, M.; Kingston, D. G. 
I.; Carman, R. J.; Van Tassell, R. L; Wilkins, T. D., Heterocycles, 1987, 26, 2877-2886.). A 
preferred base is selected from, for example, but not limited to, an alkali or alkaline earth 
metal hydroxide, alkoxide, or carbonate, such as sodium hydroxide, potassium hydroxide, 
lithium hydroxide, sodium methoxide, sodium ethoxide, potassium ferf-butoxide, sodium 
carbonate, or potassium carbonate, in a reaction inert solvent. Preferred reaction inert 
solvents include, but are not limited to, water, methanol, ethanol, tetrahyrofuran (THF), 
benzene, toluene, xylene, dichloromethane, ethyleneglycol, or mixtures thereof. Reaction 
temperatures are generally in the range of -100 to 250 °C, preferably in the range of 0 to 70 
°C, but if necessary, lower or higher temperature can be employed. Reaction times are, in 
general, from 1 hour to 5 days, preferably from 3 hours to 2 days, however shorter or longer 
reaction times, if necessary, can be employed. 

As shown in Scheme 21, an intermediate compound of formula 21-2 (1-4 or 1e-4) 
may also be prepared. 

Scheme 21 



The compound of formula 21-1 may be reacted with an appropriate aldehyde in a reaction 
inert solvent in the presence of, or absence of acid to produce an intermediate Shiff base. 
Succeedingly, the Shiff base can be oxidativery cyclized to form a benzimidazole or 
imidazopyridine ring by iodine, sulfur, cupric acetate, mercuric oxide, chloranil, active 
manganese dioxide, lead tetraacetate, nickel peroxide, barium permanganate, or the like. 
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such as Bn, Z, Boc; pref. Boc (1-4 or 1e-4) 
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Suitable reaction inert solvents include, but are not limited to, methanol, ethanol, water, 
benzene, toluene, xylene, mesitylene, o-dichlorobenzene, nitrobenzene, dichloromethane, 
1,2-dichloroethane, tetrahyrofuran (THF), dimethoxyethane (DME), 1,4-dioxane, 
dimethylsulfoxide (DMSO) or mixtures thereof. The reaction may be carried out at a 
temperature in the range from of -100 to 250 °C, preferably in the range of 0 °C to the reflux 
temperature, but if necessary, lower or higher temperature can be employed. Reaction times 
are, in general, from 1 minute to a few days, preferably from 30 minutes to 48 hours, however 
shorter or longer reaction times, if necessary, can be employed. 

Also, the aryl or heteroaryl fused imidazole comopounds of Formula (II) of this 
invention may be prepared by a variety of synthetic methods known to those skilled in the art. 

V 1 
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Reaction Scheme 22 illustrates a method for the preparation of the compound of formula (II). 



Scheme 22 
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The compound of formula (II) may be prepared from the compound of 22-1(1-1) 
according to the similar procedure to that of described in Scheme 1 . 

Also, the aryl or heteroaryl comopounds of Formula (III) of this invention may be 
prepared by a variety of synthetic methods known to those skilled in the art. 
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Reaction Scheme 23 illustrates a method for the preparation of the compound of formula (II). 
Scheme 23 
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The compound of formula (III) may be prepared from the compound of 23-1(22-3) 
according to the similar procedure to that of described in Scheme 20. 

In addition, the benzimidazole moiety of the compound of formula (I) which can be 
used herein may be prepared by known methods as shown in, for example: (1) Grimmett, 
M.R. Imidazoles and Their Benzo Derivatives: (iii) Synthesis and Applications. In 
Comprehensive Heterocyclic Chemistry, Kevin T. Potts, Eds.; Pergamon Press Ltd.: Oxford, 
UK, 1984; Vol.5, pp457-498; (2) Grimmett, M.R. Imidazoles. In Comprehensive Heterocyclic 
Chemistry II, Ichiro Shinkai, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.3, pp77-220. 

The imidazopyridine moiety of the compound of formula (I) which can be used herein 
may be prepared by known methods as shown in, for example: Townsend L.B; Wise D.S. 
Bicyclo 5-6 Systems: Three Heteroatoms 2:1. In Comprehensive Heterocyclic Chemistry //, 
Christopher A. Ramsden, Eds.; Elsevier Science Ltd.: Oxford, UK, 1996; Vol.7, pp283-349. 

The starting materials 1-1, 1-8, 1-9, 1a-2, 1d-3, 1d-4, 1d-5, 1d-6, 1f-0, 2-2, 5-4, 15-1, 
15-3, 22-0 and the other reactants are known or commercially available compounds, or may 
be prepared according to known procedures for a person skilled in the art. 

The subject invention also includes isotopically-labelled compounds, which are 
identical to those recited in formula (I), but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 
number usually found in nature. Examples of isotopes that can be incorporated into 
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorus, fluorine and chlorine, such as 2 H, 3 H, 13 C, 14 C, 15 N, 18 0, 17 0, 31 P, 32 P, 3 5s, 
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18 F, and 36 CI, respectively. Compounds of the present invention, prodrugs thereof, and 
pharmaceutical^ acceptable salts of said compounds or of said prodrugs which contain the 
aforementioned isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain isotopically-labelled compounds of the present invention, for example those 
into which radioactive isotopes such as 3 H and 14 C are incorporated, are useful in drug 
and/or substrate tissue distribution assay. Tritiated, i.e., 3 H, and carbon-14, i.e., 14 C, 
isotopes are particularly preferred for their ease of presentation and detectability. Further, 
substitution with heavier isotopes such as deutrium, i.e., 2 H, can afford therapeutic advantage 
resulting from greater metabolic stability, for example increased in vivo half-life or reduced 
dosage requirement and, hence, may be preferred in some circumstances. Isotopically 
labelled compounds of formula (I) of this invention and prodrugs thereof can generally be 
prepared by carrying out the procedure disclosed in above-disclosed Schemes and/or 
Examples and Preparations below, by submitting a readily available isotopically labelled 
reagent for a non-isotopically labelld reagent. 

The present invention includes salt forms of the compounds (I) as obtained 
Certain compounds of the present invention are capable of forming pharmaceutical^ 
acceptable non-toxic cations. Pharmaceutical^ acceptable non-toxic cations of compounds 
of formula (I) may be prepared by conventional techniques by, for example, contacting said 
compound with a stoichiometric amount of an appropriate alkali or alkaline earth metal 
(sodium, potassium, calcium and magnesium) hydroxide or alkoxide in water or an 
appropriate organic solvent such as ethanol, isopropanol, mixtures thereof, or the like. 

The bases which are used to prepare the pharmaceutical^ acceptable base addition 
salts of the acidic compounds of this invention of formula (I) are those which form non-toxic 
base addition salts, i.e., salts containing pharmaceutical^ acceptable cations, such as 
adenine, arginine, cytosine, lysine, benethamine(i.e., N-benzyl-2-phenyletyiamine), 
benzathine(Le., N.N-dibenzylethylenediamine), choline, diolamine(i.e., diethanolamine), 
ethylenediamine, glucosamine, glycine, guanidine, guanine, meglumine(i.e., N- 
methylglucamine), nicotinamide, olamine(i.e., ethanolamine), ornithine, procaine, proline, 
pyridoxine, serine, tyrosine, valine and tromethamine(i.e., tris or 
tris(hydroxymethyl)aminomethane). The base addition salts can be prepared by conventional 
procedures. 

Insofar as the certain compounds of this invention are basic compounds, they are 
capable of forming a wide variety of different salts with various inorganic and organic acids. 

The acids which are used to prepare the pharmaceutical^ acceptable acid addition 
salts of the basic compounds of this invention of formula (I) are those which form non-toxic 
acid addition salts, i.e., salts containing pharmaceutical^ acceptable anions, such as the 
chloride, bromide, iodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate, 
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lactate, citrate or acid citrate, tartrate or bi-tartrate, succinate, malate, fumarate, gluconate, 
saccharate, benzoate, methanesulfonate, ethanesulfonate, benzenesulfonate, p- 
toluenesulfonate, adipate, aspartate camsylate, (i.e., 1,2-ethanedisulfontate), estolate(i.e., 
laurylsulfate), gluceptate(i.e., gluscoheptonate), gluconate, 3-hydroxy-2-naphthoate, 
xionofoatefl.e., 1-hydrroxy-2-naphthoate), isethionate,(i.e., 2-hydroxyethanesulfonate), 
mucate(i.e., galactarate), 2-naphsylate(i.e., naphthalenesulphonate, stearate, cholate, 
glucuronate, glutamate, hippurate, lactobionate, lysinate, maleate, mandelate, napadisylate, 
nicatinate, polygalacturonate, salicylate, sulphosalicylate, tannate, tryptophanate, borate, 
carbonate, oleate, phthalate and pamoate (i.e., 1.1'-methylene-bis-(2-hydroxy-3-naphthoate). 
The acid addition salts can be prepared by conventional procedures. 

Also included within the scope of this invention are bioprecursors (also called pro- 
drugs) of the compounds of the formula (I). A bioprecursor of a compound of the formula (I) 
is a chemical derivative thereof which is readily converted back into the parent compound of 
the formula (I) in biological systems. In particular, a bioprecursor of a compound of the 
formula (I) is converted back to the parent compound of the formula (I) after the bioprecursor 
has been administered to, and absorbed by, a mammalian subject, e.g., a human subject. For 
example, it is possible to make a bioprecursor of the compounds of formula (I) in which one or 
both of L and W includes hydroxy groups by making an ester of the hydroxy group. When only 
one of L and W includes hydroxy group, only mono-ester are possible. When both L and W 
include hydroxy, mono- and di-esters (which can be the same or different) can be made. 
Typical esters are simple alkanoate esters, such as acetate, propionate, butyrate, etc. In 
addition, when L or W include a hydroxy group, bioprecursors can be made by converting the 
hydroxy group to an acyloxymethyl derivative (e.g., a pivaloyloxymethyl derivative) by reaction 
with an acyloxymethyl halide (e.g., pivaloyloxymethyl chloride). 

When the compounds of the formula (I) of this invention may form solvates such as 
hydrates, such solvates are included within the scope of this invention.. 

Also, the compounds of formula (I) may be expected more effective therapeutic 
effects with being co-administered with a COX-2 selective NSAID. 

Further, the present invention also encompasses a pharmaceutical composition for 
the treatment of inflammation, rheumatoid arthritis, pain, common cold, osteoarthritis, 
neuropathic pain, brain tumor, diuresis, or the like, which comprises a therapeutically effective 
amount of the aryl or heteroaryl fused imidazole compound of formula (I) and a COX-2 
selective NSAID or their pharmaceutical^ acceptable salt together with a pharmaceutical^ 
acceptable carrier. 

The compounds of the invention may advantageously be employed in combination 
with one or more other therapeutic ingredients selected from, a COX-2 selective, COX-1 
selective or non-selective NSAIDs, opioids, anticonvulsants, antidepressants, local 
anesthetics, disease-modifying anti-rheumatoid drugs, or steroid. 
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The combination with a COX-2 selective NSAID is particularly favorured for use in the 
prophylaxis and treatment of pain and arthritis. Examples of a COX-2 selective NSAID are 
nimesulide, celecoxib, rofecoxib and valdecoxib. 

The compounds of Formula (I) have been found to possess an activity as 
5 prostaglandin E 2 receptor antagonist, preferably as EP 4 receptor antagonist. Preferably, 
these compounds are useful as an analgesic, anti-inflammatory, diuretic, and the like, in 
mammalian subjects, especially humans in need of such agents. The affinity, antagonist 
activities and analgesic activity can be demonstrated by the following tests respectively. 
Method for assessing biological activities 

10 In vitro assays 

Rat EP rece ptor cell membrane binding assav: 

Stable expression of rat EP1. 2. 3 and 4 re ceptors in the human embryonic kidney 
(HEK293) cell line 

The cDNA clones of rat EP1, 2, 3 and 4 receptors are obtained by polymerase chain reaction 
1 5 (PCR) from rat kidney or heart cDNA libraries (Clontech). 

Human embryonic kidney cells (HEK 293) are stably transfected with expression vectors for 
rat EP1 , 2, 3 and 4 receptors in according to the method described in the article; the journal of 
biological chemistry vol.271 No.39, pp23642-23645. 

20 Preparation of membrane fraction: 

The EP1, 2, 3 and 4 transfectant are grown in Dulbecco's modified Eagle's medium 
containing 10% fetal calf serum, 100 U/ml penicillin, 100 ug/ml streptomycin and 600 ug/ml 
G418 (selection medium) at 37°C in a humidified atmosphere of 5% C0 2 in air. For the 
membrane preparation, cells are harvested with phosphate buffered saline ( PBS ) and 

25 centrifuged at 400 x g for 5 min. The pellet is suspended with child (4°C) PBS containing 1 
mM Pefabloc (4-(2-aminoethyl)-benzenesulfonyl fluoride (AEBSF)), 10 DM Phosphoramidon, 
1 DM Pepstatin A, 10 DM Elastatinal, 100 OM Antipain. Cells are lysed with ultrasonic cell 
disrupter for 20-sec sonication. Then cell mixtures are centrifuged at 45,000 x g for 30 
minutes. The pellet is resuspended in assay buffer ( 10 mM 2-morpholinoeth-anesulfonic acid 

30 (MES)-KOH, 1 mM etylenediamine tetra-acetic acid (EDTA), 10 mM MgCI 2 , pH 6.0 ), and 
protein concentration is determined by Bradford method (Bio-Rad assay). This membrane 
preparation is stored at -80°C freezer until use for binding assay. 
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Binding assav: 
Membrane binding assay 

[ 3 H]-PGE 2 membrane binding assays are performed in the reaction mixture of 10 mM 
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MES/KOH (pH6.0), 10 mM MgCI 2> 1 mM EDTA, 1 nM [3(-l]-PGE 2 (Amersham TRK431, 
164Ci/mmol), 2-10 Dg of protein from membrane fraction (rat EP1, 2, 3 and 4/HEK293 
transfectant) and test compound (total volume is 0.1ml in 96 well polypropylene plate). 
Incubation is conducted for 60 min at room temperature prior to separation of the bound and 
free radioligand by rapid filtration through glass fiber filters (Printed Filtermat B, 1205-404, 
glass fiber, double thickness, size 102 x 258 mm, Wallac inc., presoaked in 0.2% 
polyethylenimine). Filters are washed with assay buffer and the residual [ 3 H]-PGE 2 bound to 
the filter is determined by liquid scintillation counter (1205 Betaplate™). Specific binding is 
defined as the difference between total binding and nonspecific binding which is determined in 
the presence of 10 DM PGE 2 . 



cAMP assay in rat EPa transfectant 

HEK293 cells expressing rat EP 4 receptors (rEP 4 cells) are maintained in DMEM containing 
10% FCS and 600 Dg/ml geneticin. For harvesting rEP 4 cells, culture medium is aspirated 
and cells in 75cm 2 flask are washed with 10 ml of phosphate buffered saline ( PBS ). 
Another 10 ml of PBS is added to the cells and incubated for 20 min at room temperature. 
Rat EP 4 cells are harvested by pipetting and centrifuged at 300 g for 4min. Cells are 

resuspended in DMEM without neutral red at a density of 5 x10 5 cells/ml. The cells (70 Dl) 
are mixed with 70 Dl of DMEM (without neutral red) containing 2 mM IBMX (PDE inhibitor), 1 
nM PGE 2 and test compounds in PCR-tubes, and incubated at 37°C for 10 min. The reaction 
is stopped by heating at 100°C for 10 min with thermal cycler. Concentration of cAMP in 
reaction mixtures is determined with SPA cAMP Kit (Amersham) according to the 
manufacture's instruction. 



Reference : Eur.J.Pharmacol. 340 (1997) 227-241 
In vivo assays 

Carraaee nan induced mechanical hyperalgesia in rats: 

Male 4-week-old SD rats (Japan SLC) were fasted over night. Hyperalgesia was 
induced by intraplantar injection of A-carrageenin (0.1 ml of 1% w/v suspension in saline, 
Zushikagaku). The test compounds (1ml of 0.1% methylcellulose/100g body weight) were 
given per orally at 5.5 hours after the carrageenin injection. The mechanical pain threshold 
was measured by analgesy meter (Ugo Basile) at 4, 5, 6.5 and 7.5 hours after the carrageenin 
injection and the change of pain threshold was calculated. 

Reference : Randall L.O. & Selitto I.J., Arch. Int. Pharmacodyn. 111, 409-419, 1957 
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Prostaalandin E^PGEn). in duced thermal hyperalgesia in rats: 

Male 4-week-old SD rats (Japan SLC) were fasted over night. Hyperalgesia was 
induced by intraplantar injection of 100ng of PGE2 in 5%DMSO/saline(100ul) into the right 
hindpaw of the rats. Animals were given orally or intravenously either vehicle (po : 0.1% 
methyl cellulose, iv: 10% DMSO/saline) or a test compound 15 or 5 min. prior to PGE 2 
injection, respectively. Rats were placed in plastic cages of plantar test apparatus (Ugo 
Basile) and the mobile radiant heat source was focused on right hind paw of the rats. The 
thermal paw-withdrawal latency (sec.) was measured at 15 min after PGE 2 injection and the 
change in withdrawal threshold was calculated. 
Reference : Hargreaves K. et al., Pain 32, 77-88, 1988. 

Most of the compounds prepared in the working examples appearing hereafter 
demonstrate higher affinity for EP 4 -receptors than for EP1 , 2 and 3-receptors. 

Some preferred compounds prepared in the working examples as described below 
were tested by the above method, and showed an ED 50 value under 60mg/kg. 

The aryl or heteroaryl fused imidazole compounds of formula (I) of this invention can 
be administered via either the oral, parenteral or topical routes to mammals. In general, these 
compounds are most desirably administered to humans in doses ranging from 0.1 mg to 3000 
mg, preferably from 1 mg to 500 mg, which may be administered in a single dose or in divided 
doses throughout the day, although variations will necessarily occur depending upon the 
weight and condition of the subject being treated, the disease state being treated and the 
particular route of administration chosen. However, for example, a dosage level that is in the 
range of from 0.01 mg to 10 mg per kg of body weight per day is most desirably employed for 
treatment of pain associated with inflammation. 

The compounds of the present invention may be administered alone or in combination 
with pharmaceutical^ acceptable carriers or diluents by either of the above routes previously 
indicated, and such administration can be carried out in single or multiple doses. More 
particularly, the novel therapeutic agents of the invention can be administered in a wide 
variety of different dosage forms, i.e., they may be combined with various pharmaceutical^ 
acceptable inert carriers in the form of tablets, capsules, lozenges, troches, hard candies, 
powders, sprays, creams, salves, suppositories, jellies, gels, pastes, lotions, ointments, 
aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include 
solid diluents or fillers, sterile aqueous media and various nontoxic organic solvents, etc. 
Moreover, oralpharmaceutical compositions can be suitably sweetened and/or flavored. In 
general, the therapeutically-effective compounds of this invention are present in such dosage 
forms at concentration levels ranging 5% to 95 % by weight. 

For oral administration, tablets containing various excipients such as microcrystalline 
cellulose, sodium citrate, calcium carbonate, dipotassium phosphate and glycine may be 
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employed along with various disintegrants such as starch and preferably corn, potato or 
tapioca starch, alginic acid and certain complex silicates, together with granulation binders 
like polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers in gelatin 
capsules; preferred materials in this connection also include lactose or milk sugar as well as 
high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are 
desired for oral administration, the active ingredient may be combined with various 
sweetening or flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or 
suspending agents as well, together with such diluents as water, ethanol, propylene glycol, 
glycerin and various like combinations thereof. 

For parenteral administration, solutions of a compound of the present invention in 
either sesame or peanut oil or in aqueous propylene glycol may be employed. The aqueous 
solutions should be suitably buffered (preferably pH>8) if necessary and the liquid diluent first 
rendered isotonic. These aqueous solutions are suitable for intravenous injection purposes. 
The oily solutions are suitable for intra-articular, intra-muscular and subcutaneous injection 
purposes. The preparation of all these solutions under sterile conditions is readily 
accomplished by standard pharmaceutical techniques well known to those skilled in the art. 
Additionally, it is also possible to administer the compounds of the present invention topically 
when treating inflammatory conditions of the skin and this may preferably be done by way of 
creams, jellies, gels, pastes, ointments and the like, in accordance with standard 
pharmaceutical practice. 

EXAMPLES 

The invention is illustrated in the following non-limiting examples in which, unless 
stated otherwise: all operations were carried out at room or ambient temperature, that is, in 
the range of 18-25 °C; evaporation of solvent was carried out using a rotary evaporator under 
reduced pressure with a bath temperature of up to 60 °C; reactions were monitored by thin 
layer chromatography (TLC) and reaction times are given for illustration only; melting points 
(mp) given are uncorrected (polymorphism may result in different melting points); the 
structure and purity of all isolated compounds were assured by at least one of the following 
techniques: TLC (Merck silica gel 60 F 254 precoated TLC plates), mass spectrometry, nuclear 
magnetic resonance (NMR), infrared red absorption spectra (IR) or microanalysis. Yields are 
given for illustrative purposes only. Flash column chromatography was carried out using 
Merck silica gel 60 (230-400 mesh ASTM). Low-resolution mass spectral data (El) were 
obtained on a Automass 120 (JEOL) mass spectrometer. Low-resolution mass spectral data 
(ESI) were obtained on a Quattro II (Micromass) mass spectrometer or a ZMD (Micromass). 
NMR data was determined at 270 MHz (JEOL JNM-LA 270 spectrometer) or 300 MHz (JEOL 
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JNM-LA300 spectrometer) using deuterated chloroform (99.8% D) or dimethylsulfoxide 
(99.9% D) as solvent unless indicated otherwise, relative to tetramethylsilane (TMS) as 
internal standard in parts per million (ppm); conventional abbreviations used are: s = singlet, d 
= doublet, t = triplet, q = quartet, quint = quintet, m = multiplet, br. = broad, etc. IR spectra 
were measured by a Shimazu infrared spectrometer (IR-470). Chemical symbols have their 
usual meanings; bp (boiling point), mp (melting point), L (liter(s)), mL (milliliter(s)), g 
(gram(s)), mg (milligram(s)), mol (moles), mmol (millimoles), eq. (equivalent(s)), quant, 
(quantitative yield). 

EXAMPLE 1 

2-ETHYL-5J-DIMETHYL-3 -(4-(2-rarf4-METHYLPHENYL)SULFQNYL1AMINO} 
CARBONY L)AMINQ1ETHYL)PHENYLV3H-IMIDAZQr4.5-b1PYRIDINE 
STEP 1. 4,6-Dimethvl-3-nitro-2MH)-pyridinone 

A mixture of ethyl nitroacetate (80.0 g, 601 mmol) in ammonium hydroxide (25% NH 3 in water, 
400 mL) was stirred at room temperature for 3 days, and then the solution was concentrated 
by air-drying. The residue was dissolved in water (450 mL). To the solution was added 2,4- 
pentanedione (73.1 g, 730 mmol), pyridine (16.2 mL, 200 mmol) and acetic acid (11.4 mL, 
200 mmol), and the mixture was stirred for an additional 7 days. The resulting precipitates 
were collected by filtration and dried under reduced pressure to give 35.0 g (35%) of the title 

compound as yellow solids: 1 H-NMR (DMSO-d 6 ) 5 12.44 (1H, br.s), 6.06 (1H, s), 2.19 (3H, s), 
2.13 (3H,s). 

STEP 2. 2-Chloro-4.6-dimethvl-3-nitroDvridine 

A mixture of 4,6-dimethyl-3-nitro-2(1H)-pyridinone (step 1, 10.0 g, 29.7 mmol) in phosphorus 
oxychloride (35 mL, 187.3 mmol) was stirred at 95 °C for 3 h, then cooled to 45 °C. The 
excess amount of phosphorus oxychloride was removed by distillation under reduced 
pressure at 45 °C. The residue was cooled to room temperature, and diluted with 
dichloromethane (75 mL). The resulting solution was cooled to 0°C, and 2N hydrochloric acid 
(50 mL) was added dropwise into the solution. The organic layer was separated, and washed 
with 2N hydrochloric acid (4 x 25 mL), 2N aqueous NaOH (2 x 50 mL) and brine (50 mL). The 
organic phase was dried (MgS0 4 ) and concentrated under reduced pressure to give 10.0 g 

(90%) of the title compound as white solids: 1 H-NMR (CDCI 3 ) 5 7.07 (1H, s), 2.56 (3H, s), 2.35 
(3H, s). 

STEP 3. 2-(4-r(4.6-Dim ethvl-3-nitro-2-pvridinvnaminolDhenyl>ethanol 

A mixture of 2-chloro-4,6-dimethyl-3-nitropyridine (step 2, 1.3 g, 7.0 mmol) and 4- 
aminophenylethyl alcohol (1.4 g, 10.2 mmol) was placed in a sealed tube and heated at 150 
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°C for 3 h. The reaction mixture was cooled and purified by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (2:1) to afford 1.6 g (80%) of the title compound as 
orange solids: 1 H-NMR (CDCI 3 ) 5 9.55 (1H, br.s), 7.57 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=8.4 
Hz), 6.52 (1H, s), 3.84 (2H, t, J=6.4 Hz), 2.85 (2H, t, J=6.4 Hz), 2.54 (3H, s). 2.42 (3H, s). 

STEP 4. 2-f4-r(3-Ami no-4.6-dimethvl-2-Dvridinvl)aminolDhenvllethanol 

To a stirred solution of 2-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 3, 1.6 
g, 5.6 mmol) in ethyl acetate (15 mL) was added 10% Pd-C (160 mg). The mixture was 
stirred at room temperature for 6 h under hydrogen atmosphere. The palladium catalyst was 
removed by filtration and washed with ethanol (100 mL). The filtrate was concentrated under 
reduced pressure to afford 1.3 g (92%) of the title compound as pale yellow solids: H-NMR 
(CDCI 3 ) 8 7.10 (4H, s), 6.61 (1H, s), 3.81 (2H, t, J=6.4 Hz). 2.80 (2H, t, J=6.4 Hz), 2.36 (3H, 
s), 2.19 (3H, s). 

STEP 5. 2-r4-(2-Ethvl-5.7-dimethvl-3/ - /-imidazor4.5-blDvridin-3-vn P henvnethvl propionate 
To a stirred suspension of 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 
4, 1.3 g, 5.1 mmol) in toluene (30 mL) was added dropwise propionyl chloride (990 mg, 10.7 
mmol) at 0 °C, and the reaction mixture was heated at reflux temperature for 2 h. After 
cooling, the mixture was poured into water (50 mL) and extracted with ethyl acetate (100 mL). 
The organic layer was washed with 2N aqueous NaOH (50 mL) and brine (50 mL), then dried 
(MgS0 4 ). Removal of solvent gave 1.8 g (quant.) of the title compound as brown solids: 1 H- 
NMR (CDCI 3 ) 6 7.41 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 6.90 (1H, s), 4.37 (2H, t, J=6.9 
Hz), 3.04 (2H, t, J=6.9 Hz), 2.82 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.52 (3H, s), 2.35 (2H, q, 
J=7.6 Hz), 1.27 (3H, t, J=7.6 Hz), 1.14 (3H, t, J=7.6 Hz). 

STEP 6. 2-r4-(2-Ethvl-5 .7-dimethvl-3H-imidazor4.5-folpvridin-3-vnphenvl1ethanol 
To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl 
propionate (step 5, 1.75 g, 5.1 mmol) in methanol/THF (v/v, 1:1, 28 mL) was added 4N 
aqueous LiOH (4.6 mL, 18.4 mmol) and the resulting mixture was stirred at room 
temperature. After 3 h, the mixture was concentrated. The residue was dissolved in water 
(30 mL) and extracted with ethyl acetate (100 mL). The organic layer was washed with brine 
(50 mL), dried (MgS0 4 ), and concentrated. Purification by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (gradient elution from 2:1 to 0:1) to afford 1.3 g 
(86%) of the title compound as pale brown solids: 1 H-NMR (CDCI 3 ) 5 7.40 (2H, d, J=8.4 Hz), 
7.31 (2H, d, J=8.4 Hz), 6.91 (1H, s), 3.81-3.75 (2H, m), 3.47 (1H. br.s), 2.92 (2H, t, J=6.9 Hz), 
2.81 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.51 (3H, s), 1.27 (3H, t, J=7.6 Hz). 
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STEP 7. 3-f4-(2-Chloroeth^)Dhenvl1 - 2-ethvl-5.7-dimethvl-3H-imiclazof4.5-b1 pYririinft 
To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 
6, 2.2 g, 7.4 mmol) in toluene (40 mL) was added thionyl chloride (2.0 mL, 23.6 mmol), and 
the resulting mixture was stirred at 80 °C for 3 h. The volatile components were removed 
under reduced pressure, and the residue was purified by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (gradient elution from 2:1 to 1:1) to afford 2.1 g 
(90%) of the title compound as white solids: 1 H-NMR (CDCI 3 ) 8 7.41 (2H, d, J=8.4 Hz), 7.35 
(2H. d, J=8.4 Hz), 6.90 (1H, s), 3.78 (2H, t, J=7.4 Hz), 3.15 (2H, t, J=7.4 Hz), 2.83 (2H, q, 
J=7.6 Hz), 2.71 (3H, s), 2.54 (3H, s), 1.28 (3H, t, J=7.6 Hz). 



STEP 8. 2-r4-(2-Ethvl-5.7-dime thvl-3Ay-imidazor4.5-fclDvridin-3-vnDhenvllethvl azide 
To a stirred solution of 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
6]pyridine (step 7, 2.8 g, 9.0 mmol) and Kl (1.5 g, 9.0 mmol) in DMF (50 mL) was added 
sodium azide (1.2 g, 18.0 mmol), and then the resulting mixture was stirred overnight at 100 
15 °C. The reaction mixture was poured into water (100 mL), and extracted with ethyl acetate 
(100 mL). The organic layer was washed with water (50 mL) and brine (50 mL), then dried 
(Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash column 
f : chromatography on silica gel eluting with hexane/ethyl acetate (1 :1 ) to afford 2.35 g (85%) of 

O the title com P°u n d as white solids: 1 H-NMR (CDCI 3 ) 5 7.41 (2H, d, J=8.4 Hz), 7.35 (2H, d, 

J=8.4 Hz), 6.90 (1 H, s), 3.59 (2H, t, J=7.1 Hz), 2.99 (2H, t, J=7.1 Hz), 2.83 (2H, q, J=7.6 Hz), 
2.65 (3H, s), 2.52 (3H, s), 1 .27 (3H, t, J=7.6 Hz). 
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STEP 9. 2-f4-(2-Ethyl-5.7-dimethvl-3H-imi dazor4.5-felDvridin-3-vnnhenvnethvlaminF» 

To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl azide 

25 (step 8, 2.35 g, 7.3 mmol) in methanol (50 mL) was added 10% Pd-C (200 mg). The resulting 
mixture was stirred for 4 h under hydrogen atmosphere. The mixture was filtered through a 
pad of Celite and the filtrate was concentrated. The residue was purified by flash column 
chromatography on silica gel eluting with dichloromethane/methanol/triethylamine (100:5:1) to 
afford 2.01 g (94%) of the title compound as white solids: 1 H-NMR (CDCI 3 ) 8 7.39 (2H, d, 

30 J=8.4 Hz), 7.32 (2H. d, J=8.4 Hz), 6.90 (1 H, s), 3.05 (2H, t, J=7.3 Hz), 2.88-2.78 (4H, m), 2.65 
(3H, s), 2.51 (3H, s), 1.28 (3H, t, J=7.6 Hz). 



STEP 10. 2-Ethvl-5.7-dimethvl-3-f4-r2-ra r (4-methvlDhenvl)sulfonvnamino)carbonvhaminnl 
eth vDphen vl )-3 H-\m idazof4. 5-61 d vrid in e 
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To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3AV-imidazo[4,5-/5]pyridin-3-yl)phenyl]ethylamine 
(step 9, 1.2 g, 4.0 mmol) in dichloromethane (15 mL) was added p-toluenesulfonyl isocyanate 
(805 mg, 4.0 mmol). The resulting mixture was stirred at room temperature for 3 h. After 
removal of solvent, the residue was purified by flash column chromatography on silica gel 
eluting with dichloromethane/methanol (20:1) to afford 1.10 g (56%) of the title compound as 
white solids: 1 H-NMR (CDCI 3 ) 8 7.85 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 7.23 (2H, d, 
J=8.4 Hz), 7.16 (2H, d, J=8.4 Hz), 6.91 (1H, s), 6.12 (1H, br.s), 3.55-3.46 (2H, m), 2.85 (2H, t, 
J=6.3 Hz), 2.74-2.64 (5H, m), 2.42 (3H, s), 2.41 (3H, s), 1.21 (3H, t, J=7.6 Hz). 

EXAMPLE 2 

2-ETHYL-5.7-DIMETHYL- 3-(4-f2-faf(4-METHYLPHENYL)SULFONYI ]AM\NC)} 
CARBONYL)AMINQ1ETH YUPHENYL)-3H-IMIDAZOr4.5-61PYRIDINE. SODIUM SALT 
To a solution of 2-ethyl-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl] 
amino}carbonyl)amino]ethyl}phenyl)-3AV-imidazo[4,5-b]pyridine (Example 1, 5.0 g, 10.2 mmol) 
in methanol (20 mL) was added 2N aqueous NaOH (5.1 mL, 10.2 mmol). The resulting 
mixture was stirred at room temperature for 5 min and concentrated. The residual solids 
were collected by filteration and dried under reduced pressure at 50 °C to afford the title 
compound as white solids: 1 H-NMR (DMSO-d 6 ) 5 7.60 (2H, d, J=8.2 Hz), 7.31-7.39 (4H, m), 
7.14 (2H, d, J=8.2 Hz), 6.96 (1H, s), 3.15 (2H, br.s), 2.66-2.75 (4H, m), 2.53 (3H, s), 2.40 (3H, 
s), 2.28 (3H, s), 1.20 (3H, t, J=7.6 Hz). 

EXAMPLE 3 

2-r4-(2-ETHYL-5.7-DIME THYL-3H-IMIDAZOf4.5-DlPYRIDINE-3-YL)PHENYL1ETHYL-r4- 
METHYLPHENYDSULFONYLCARBAMATE 

To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 6 
of Example 1, 300 mg, 1.0 mmol) in dichloromethane (10 mL) was added p-toluenesulfonyl 
isocyanate (237 mg, 1.2 mmol). The resulting mixture was stirred at room temperature 
overnight. After removal of solvent, the residual solids were recrystallized from ethyl acetate 
to afford 454 mg (92%) of the title compound as white solids: 1 H-NMR (CDCI 3 ) 8 7.93 (2H, d, 
J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 7.22 (4H, s). 6.92 (1H, s), 4.87 (1H, br.s), 4.35 (2H, t, J=6.6 
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Hz), 2.96 (2H, t, J=6.6 Hz), 2.78 (2H, q, J=7.7 Hz), 2.66 (3H, s), 2.50 (3H, s), 2.43 (3H, s), 
1.24 (3H, t, J=7.7 Hz). 

EXAMPLE 4 

2-ETHYL-5.7-DIMETHYL-3-(4-f2-raME THYLr(4-METHYLPHENYL^SULFONYLlAMINO^ 
CARBON Y L)AMINQ1ETHYL}PHENYLK3H-IMIDAZOr4.5-b1PYRIDINF 

To a stirred solution of 2-ethyl-5,7-dimethyl-3-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3Ay-imidazo[4,5-6]pyridine 
(Example 1, 200 mg, 0.41 mmol) in THF (10 mL) was added dropwise a solution of lithium 
diisopropylamide (LDA) (2.0 N in heptane/hexane/ethylbenzene, 0.8 mL, 1.6 mmol) with ice- 
cooling over a period of 10 min. After completion of the addition, the stirring was continued 
for an additional 20 min at the same temperature. To the resulting mixture was added 
dropwise Mel (0.5 mL) at 0 °C, and stirred at room temperature for 15 h. The mixture was 
poured into a solution of phosphate buffer (100 mL) and extracted with dichloromethane (100 
mL). The organic layer was washed with brine (50 mL), dried (Na 2 S0 4 ), and concentrated. 
The residue was purified by flash chromatography on silica gel eluting with 
dichloromethane/methanol (10:1) to give 10 mg (5%) of the title compound as a colorless oil: 
1 H-NMR (CDCI 3 ) 5 7.64 (2H, d, J=8.3 Hz), 7.53-7.25 (7H, m), 6.89 (1H, s), 3.65-3.55 (2H, m), 
3.14 (3H, s), 2.96 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.50 (3H, s), 2.40 
(3H, s), 1 .25 (3H, t, J=7.6 Hz). 

EXAMPLE 5 

2-ETHYL-5,7-DIMETHYL-3-(4-(2-rMETH YL((rf4-METHYLPHENYL^SlJLFONYL1AMINO> 
CARBON YL )AMINQ1ETHYL)PHENYL^-3f/-IMIDAZOf4.5-b1PYRIDINF 

L A/-(2-r4-(2-Ethvl-5.7-dimet hvl-3H-imidazor4.5-blDvridin-3-vnDhenvnethyl}-A/- 

methvlamine 

A mixture of 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-o]pyridine (step 7 
of Example 1, 627 mg, 9.0 mmol), a solution of methylamine (40% in methanol, 6 mL) and 
water (6 mL) was placed in a sealed tube and heated overnight at 130 °C. The reaction 
mixture was partitioned between dichloromethane (50 mL) and water (50 mL). The organic 
phase was separated and the aqueous phase was extracted with dichloromethane (50 mL). 
The combined organic extracts were washed with brine (50 mL) and dried (Na 2 S0 4 ). After 
removal of solvent, the crude product was purified by flash column chromatography on silica 
gel eluting with dichloromethane/methanol (5:1) to afford 523 mg (85%) of the title compound 
as white solids: 1 H-NMR (CDCI 3 ) 5 7.41 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 6.90 (1H, 
s), 4.73 (1H, br.s), 2.93 (4H, s), 2.82 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.51 (3H, s), 2.49 (3H, s), 
1.28 (3H, t, J=7.5Hz). 
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STEP2. 2-Ethvl-5.7-dimethv l-3-(4-/2-rme^^ 
carbonvl)amin o1ethvl>Dhenvn-3H-imidazor4.5-felDvridine 
To a solution of AH2-[4-(2-ethyl-5J-dim^^ 
5 methylamine (step 1, 523 mg, 1 .7 mmol) in dichioromethane (10 mL) and triethylamine (2 mL) 
was added p-toluenesulfonyl isocyanate (400 mg, 2.0 mmol). The resulting reaction mixture 
was stirred at room temperature for 6 h. After removal of solvent, the residue was purified by 
flash column chromatography on silica gel eluting with dichloromethane/methanol (10:1) to 
afford 358 mg (42%) of the title compound as white solids: WlMMR (CDCI 3 ) 5 7.93 (2H, d, 
10 J=8.3 Hz), 7.31 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.3 Hz), 7.14 (2H, d, J=8.4 Hz), 6.92 (1H, s), 
3.66-3.49 (2H, m), 3.51 (3H, s), 2.93-2.70 (4H, m), 2.65 (3H, s), 2.50 (3H, s), 2.38 (3H, s), 
1.24 (3H, t, J=7.2 Hz). 

EXAMPLE 6 

15 2-ET HYL-5,7-DIMETHYL-3-(4-(2-ff(f(4-METHYLPHENYL)SULFONYL1AMINOI CARBONYL1 
AMINQ1PRQPYL\PHENYLV3H-IMIDAZOr4.5-b1PYRIDINE 
STEP 1. 1-(4-Aminophenvl)-2-propanol 

A mixture of 1-(4-nitrophenyl)-2-propanol (Schadt, F.L; et al. J.Am.Chem.Soc, 1978, 100, 
228., 2.2 g, 12.3 mmol), iron powder (3.3 g, 59.1 mmol), ammonium chloride (370 mg, 6.9 

20 mmol), ethanol (48 mL) and water (24 mL) was heated at reflux temperature for 2 h. The 
mixture was cooled and filtered through a pad of Celite. The filtrate was concentrated. The 
residue was diluted with ethyl acetate (200 mL) and washed with water (2 x 100 mL). The 
organic layer was dried (MgS0 4 ), and concentrated. Purification by flash column 
chromatography on silica gel eluting with hexane/ethyl acetate (1:1) to afford 1.45 g (78 %) of 

25 the title compound as a yellow oil: 1 H-NMR (CDCI 3 ) 5 7.00 (2H, d, J=8.6 Hz), 6.64 (2H, d, 
J=8.8 Hz), 3.99-3.89 (1H, m), 3.60 (2H, br s), 2.72-2.52 (2H, m), 1.22 (3H, d, J=6.2 Hz). 

STEP 2. 1-{4-f(4,6-Dimethvl-3-nitro-2-pvridinvnamino1phenvl>-2-propanol 
The title compound was prepared according to the procedure described in step 3 of Example 
30 1 from 1-(4-aminophenyl)-2-propanol (step 1) and 2-chloro-4,6-dimethyl-3-nitropyridine (step 
2 of Example 1). 

1 H-NMR (CDCI 3 ) 5 9.59 (1H, br.s), 7.58 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=8.4 Hz), 6.53 (1H, 
s), 4.13-4.01 (1H, m), 2.82-2.64 (2H, m), 2.55 (3H, s), 2.44 (3H, s), 1.25 (3H, d, J=6.2 Hz). 

35 STEP 3. 1-(4-r(3-Amin o-4,6-dimethvl-2-pvridinvl)amino1phenvl)-2-propanol 

A mixture of 1-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}-2-propanol (step 2, 500 mg, 
1.66 mmol), iron powder (440 mg, 7.88 mmol), ammonium chloride (80 mg, 1.5 mmol) in 
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ethanol/water (v/v, 31:8, 39 mL) was heated at reflux temperature for 2 h. The mixture was 
cooled and filtered through a pad of Celite. The filtrate was concentrated. The residue was 
diluted with dichloromethane (200 mL) and washed with water (2 x 100 mL). The organic 
layer was dried (MgS0 4 ), and concentrated. Removal of solvent gave 450 mg (quant.) of the 
title compound as brown solids: TLC Rf 0.10 (hexane/ethyl acetate = 1:1). 

^I=£ ^ 2- f 4 -(2-Ethvl-5,7-dimethvl-3f/-imidazor4.5-blDvridin-3-vnDhenvn-1-methvlethvl 

propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 1-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}-2-propanol (step 3) and 
propionyl chloride. 

TLC Rf = 0.30 (hexane/ethyl acetate = 1:1). 

STEP 5. 1-f4-(2-Ethvl-5.7-dimethvl- 3 H-imidazor4.5-folpvridin-3-vnphenvn-2-propanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]-1-methylethyl 
propionate (step 4). 

H-NMR (CDCI 3 ) 5 7.40 (2H. d, J=8.0 Hz), 7.33 (2H, d, J=8.0 Hz), 6.91 (1H, s). 4.16-4.07 (1H, 
m), 2.90-2.76 (4H, m), 2.66 (2H, s), 2.52 (3H, s), 1 .32-1 .22 (6H, m). 

STEP 6. 3-f4-(2-Chloropropvnphenvn -2-ethvl-5.7-riimethvl-3H-imidazor4.5-Mnvririinft 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 1-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-ft]pyridin-3-yl)phenyl]-2-propanol (step 5). 
TLC Rf = 0.50 (hexane/ethyl acetate = 1:1). 

STEP 7. 2-r4-(2-Ethvl-5.7-dimethvl-3H-i midazof4.5-ft1pvridin-3-vnnhenvn-1-methvlethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 3-[4-(2-chloropropyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-o]pyridine (step 6). 
H-NMR (CDCI3) 5 7.40 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 6.91 (1H, s), 3.81-3.74 (1H, 
m), 2.95-2.79 (4H, m), 2.66 (3H, s), 2.52 (3H, s), 1.35 (3H, d, J=6.6 Hz), 1.27 (3H, t, J=7 5 
Hz). 

STEP 8. 1-r4-(2-Ethvl-5.7-dimethvl-3H - imidazor4.5-blpyridin-3-vnphenvn-2-Dropanamine 
The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]-1-methytethyl azide 
(step 7). 

H-NMR (CDCI 3 ) 8 7.40-7.31 (4H, m), 6.90 (1H, s), 3.31-3.20 (1H, m), 2.87-2.77 (3H, m), 
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2.66-2.58 (4H, m), 2.52 (3H, s), 1.28 (3H, t, J=8.3 Hz), 1.19 (3H, d, J=6.8 Hz). 

ST^£ ^ 2-Ethvl-5.7- dimethvl-3-f4-(2-r(frf4-methvlDhenvnsulfonvl1amino> 

carbonvl)amino1propyl)phenvn-3H-imidazor4.5-felpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 1-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-/)]pyridin-3-yl)phenyl]-2-propanamine (step 
8). 

mp 128 °C; MS (ESI) m/z 506.19 (M + H) + ; 'h-NMR (CDCI 3 ) 5 7.74 (2H, d, J=8.3 Hz), 7.30- 
7.19 (6H, m), 6.90 (1H, s), 4.08-4.02 (1H, m), 2.84-2.72 (4H, m), 2.65 (3H, s), 2.48 (3H, s), 
2.32 (3H, s), 1.20-1.13 (6H, m). 

EXAMPLE 7 

2-r4-(2-ETHYL-5.7-DIME THYL-3H-IMIDAZOr4.5-61PYRIDIN-3-YL)PHENYL1-1- 
METHYLET HYL (4-METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 1 - 

[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-o]pyridin-3-yl)phenyl]-2-propanol (step 5 of Example 
6). 

mp 108 °C; MS (ESI) m/z 507.18 (M + Hf; 1 H-NMR (CDCI 3 ) 5 7.91 (2H, d, J=8.4 Hz), 7.31 
(2H, d, J=8.3 Hz), 7.23 (4H, s), 6.91 (1H, s), 5.10-5.04 (1H, m), 2.95-2.76 (4H, m), 2.65 (3H, 
s), 2.50 (3H, s), 2.41 (3H, s), 1.28-1.21 (6H, m). 

EXAMPLE 8 

5,7-DIMETHYL-3-(4-(2-f((f(4-METHYLPH ENYL^SULFONYL1AMINO^CARBONYL^AMINO] 
ETHYL)PH ENYLV2-PROPYL-3H-IMIDAZOf4.5-b1PYRIDINF 

STEP 1. 2-r4-(5,7-Dimethvl-2-prop vl-3H-imidazof4.5-6lPvridin-3-vl)phenvnethvl butvrate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of Example 1) 
and butyryl chloride. 

1 H-NMR (CDCI 3 ) 8 7.42 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 6.92 (1H, s), 4.39 (2H, t, 
J=6.4 Hz), 3.09 (2H, t, J=6.4 Hz), 2.77, (2H, t, J=7.7 Hz), 2.66 (3H, s), 2.52 (3H, s), 2.32 (2H, 
t, J=7.7 Hz), 1 .81 -1 .58 (4H, m), 1 .00-0.86 (6H, m). 

STEP 2. 2-r4-(5.7-Dime thvl-2-propvl-3H-imidazor4,5-blpyridin-3-vl)phenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5,7-dimethyl-2-propyl-3H-imidazo[4,5-£i]pyridin-3-yl)phenyl]ethyl butyrate (step 1). 
1 H-NMR (CDCI3) 8 7.43 (2H, d, J=8.0 Hz), 7.32 (2H, d, J=8.0 Hz), 6.90 (1H, s), 4.00-3.89 (2H, 
m), 2.97 (2H, t, J=6.4 Hz), 2.78 (2H, t, J=7.8 Hz), 2.65 (3H, s), 2.51 (3H, s), 1.80-1.64 (2H, m), 
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0.92 (3H, t, J=7.4 Hz). 

STEP 3. 3-r4-(2-ChloroethvnDhe nvll^ 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(5 ) 7-dimethyl-2-propyl-3H-imida20[4,5-/>]pyridin-3-yl)phenyl]ethanol (step 2). 
MS (El) m/z 327 (M + ). 

STEP 4. 2-f4-(5,7-Dimethvl-2-Dro pyl-3H-imidazor4.5-t)1pvridin-3-vnDhenvnethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 3-[4-(2-chloroethyI)phenyl]-5,7-dimethyl-2-propyl-3H-imidazo[4,5-t»]pyridine (step 3). 
MS (El) m/z 334 (M + ); 'fH-NMR (CDCI 3 ) 5 7.42 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 6.91 
(1H, s), 3.60 (2H, t, J=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.77 (2H, t, J=7.8 Hz), 2.65 (3H, s), 2.52 
(3H, s), 1.75-1.62 (2H, m), 0.90 (3H, t, J=7.4 Hz). 

STEP 5. 2-r4-(5,7-Dimethvl-2-pro Dvl-3H-imidazor4.5-blDvridin-3-vnphenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(5,7-dimethyl-2-propyl-3Ay-imidazo[4,5-/5]pyridin-3-yl)phenyl]ethyl azide (step 4). 
H-NMR (CDCI 3 ) 5 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 6.88 (1H, s), 3.89 (2H, 
br.s), 3.18 (2H, t, J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.75 (2H, t, J=7.5 Hz), 2.64 (3H, s), 2.48 
(3H, s), 1.78-1.63 (2H, m), 0.90 (3H, t, J=7.3 Hz). 

S TEP 6. 5 t 7-Dimethvl-3-(4-(2-rar(4-methvlphenvnsulfonvllamino)carbonvnamino1 
ethvl)phe nvl)-2-Dropvl-3H-imidazor4.5-£>1pvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5,7-dimethyl-2-propyl-3H-imidazo[4,5-fo]pyridin-3-yl)phenyl]ethylamine (step 5). 
1 H-NMR (CDCI3) 5 7.86 (2H ? d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 7.23 (2H, d, J=8.3 Hz), 7.16 
(2H, d, J=8.3 Hz), 6.90 (1H, s), 6.10 (1H, br.s), 3.58-3.46 (2H, m), 2.87 (2H, t, J=6.4 Hz), 
2.71-2.59 (5H, m), 2.42 (3H, s), 2.40 (3H, s), 1.74-1.61 (2H, m), 0.89 (3H, t, J=7.0 Hz). 

EXAMPLE 9 

2-ISOPROPYL-5.7-DIMET HYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINQ) 

CARBONY L)AMINQlETHYL)PHENYL)-3H-IMIDAZOr4.5-fe1PYRIDINE 

STEP 1. 5-Bromo-4.6-dimethvl-3-nitro-2-pyridinol 

To a solution of 5-bromo-4,6-dimethyl-3-nitro-2-pyridinylamine (Heitsch, H.; et al. Bioorg. Med. 
Chem. 1997, 5, 673., 2.0 g, 8.1 mmol) in trifluoroacetic acid/water (v/v, 2:1, 30 mL) was added 
sodium nitrite (1.1 g, 16 mmol) in small portions at room temperature, and then the reaction 
mixture was stirred overnight. The resulting precipitates were collected by filtration, washed 
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with water, and dried under reduced pressure to give 2.2 g (quant.) of the title compound: 1 H- 
NMR (CDCI3) 5 .2.53 (3H, s), 2.38 (3H, s). 

STEP 2. 3-Bromo-6-chloro-2.4-dimethvl-5-nitropvridine 

The title compound was prepared according to the procedure described in step 2 of Example 
1 from 5-bromo-4,6-dimethyl-3-nitro-2-pyridinol (step 1). 
1 H-NMR (CDCI3) 5 2.72 (3H, s), 2.41 (3H, s). 

STEP 3. 2-(4-f(5-Bro mo-4.6-dimethvl-3-nitro-2-pyridinvnaminolDhenvl)ethanol 
The title compound was prepared according to the procedure described in step 3 of Example 
1 from 3-bromo-6-chloro-2,4-dimethyl-5-nitropyridine (step 2) and 4-aminophenylethyl alcohol. 
H-NMR (CDCI3) 5 8.66 (1H, br.s), 7.51 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 Hz), 3.90-3.77 
(2H, m), 2.88 (2H, t, J=6.5 Hz), 2.65 (3H, s), 2.59 (3H, s). 

STEP 4. 2-f4-r(3-Ami no-5-bromo-4.6-dimethvl-2-pvridinvl)aminolPhenvl)ethanol 

The title compound was prepared according to the procedure described in step 4 of Example 

1 from 2-{4-[(5-bromo-4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 3). 

1 H-NMR (CDCI3) 5 7.12 (4H, s), 6.21 (1H, s), 3.38 (1H, br.s), 3.82 (2H, t, J=6.5 Hz), 2.80 (2H, 

t, J=6.5 Hz), 2.54 (3H, s), 2.38 (3H, s). 

STEP 5. 2-r4-(6-Bromo-2-isoprop y|-5.7-dimethvl-3H-imidazor4.5-fc>lDvridin-3-vnphenvnethvl 2- 
methvlpropanoate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-5-bromo-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4) and 
isobutyryl chloride. 
MS (El)m/z457 (M + ). 

STEP 6. 2-r4-(6-Bromo-2-isoprop vl-5.7-dimethvl-3H-imidazor4.5-d1Pvridin-3-vl)phenvl]ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3W-imidazo[4,5-jb]pyridin-3-yl)phenyl]ethyl 2- 
methylpropanoate (step 5). 

1 H-NMR (CDCI3) 5 7.45 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 3.96 (2H, t, J=7.3 Hz), 3.15- 
3.03 (1H, m), 2.97 (2H, t, J=7.3 Hz), 2.76 (3H, s), 2.67 (3H, s), 1.34 (6H, d, J=6.8 Hz). 

SUP L 6-Bromo-3-f4-(2-chloro ethvl)phenvl1-2-isopropvl-5.7-dimethvl-3H-imidazor4.5- 

felpyridine 
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The title compound was prepared according to the procedure described in step 7 Example 1 

from 2-[4-(6-bromo-2-isopropyl-5J-dimethyl-3H-imida2o[4,5-t>]pyridin-3-yi)pheny!]ethanol 
(step 6). 

1 H-NMR (CDCI 3 ) 5 7.43 (2H, d, J=8.3 Hz), 7.32 (2H, d, J=8.3 Hz), 3.81 (2H, t, J=7.3 Hz), 3.19 
(2H, t, J=7.3 Hz), 3.15-3.02 (1H, m), 2.76 (3H, s), 2.66 (3H, s), 1.33 (6H, d, J=6.9 Hz). 

STEP — *L 2-r4-(6-Bromo-2-isoDro pvl-5.7-dimethvl-3Ay-imidazor4.5-6lDvridin-3-vnDhenvHethvl 

azide 

The title compound was prepared according to the procedure described in step 8 Example 1 

from 6-bromo-3-[4-(2-chloroethyl)phenyl]-2-isopropyl-5,7-dimethyl-3H-imidazo[4 I 5-fe]pyridine 
(step 7). 

MS (El) m/z 412 (M + ); 1 H-NMR (CDCI 3 ) 5 7.42 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 3.60 
(2H, t, J=6.5 Hz), 3.16-3.02 (1H, m), 3.02 (2H, t, J=6.5 Hz), 2.77 (3H, s), 2.68 (3H, s), 1.33 
(6H, d, J=6.9 Hz). 

STEP 9. r4-(2-lsopro Dvl-5.7-dimethvl-3H-imidazof4.5-/)1pvridin-3-vl)phenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-^]pyridin-3-yl)phenyl]ethyl azide 
(step 8). 

H-NMR (CDCI3) 5 7.49 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.93 (1H, s), 6.60 (2H, br.s), 
3.32-3.00 (5H, m), 2.65 (3H, s), 2.48 (3H, s), 1.31 (6H, d, J=6.8 Hz). 

STEP 1 0. 2-lsoproDvl-5. 7-dimethvl-3-(4-(2-r(n(4-methvlphenvl)sulfonvnamino) 
carbonvnamino1ethvllDhenvn-3H-imidazor4.5-/3lpyridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from [4-(2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 9). 
1 H-NMR (CDCI3) 6 7.87 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.23 (2H, d, J=8.4 Hz), 7.17 
(2H, d, J=8.4 Hz), 6.91 (1H, s), 6.08 (1H, br.s), 3.56-3.43 (2H, m), 3.02-2.89 (1H, m), 2.85 
(2H, t, J=6.3 Hz), 2.67 (3H, s), 2.41 (6H, s), 1.26 (6H, d, J=6.8 Hz). 

EXAMPLE 10 

2-ISOPROPYL-5.7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINQ) 

CARBONYL)AMINQ1ETH YUPHENYLV3H-IMIDAZOr4,5-^1PYRIDINE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

isopropyl-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 

ethyljphenyO^H-imidazo^^-jbJpyridine (Example 9). 

MS (ESI) m/z 506 (M + H)\ 
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EXAMPLE 11 

2-BUTYL-5,7-DIMETHYL-3-(4-{2-[({[(4- 

METHYLPHENYL)SULFONYL]AMINO}CARBONYL)AMINO]ETHYL}PHENYL)-3H- 
IMIDAZO[4,5-6]PYRIDINE 

SHE L 2-r4-(6-Bromo-2-butvl-5. 7-dimethvl-3W^ 

pentanoate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-5-bromo-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of 
Example 9) and pentanoyl chloride. 

MS (El) m/z 485 (M + ); 1 H-NMR (CDCI 3 ) 5 7.42 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 4.37 
(2H, t, J=6.9 Hz), 3.05 (2H, t, J=6.9 Hz), 2.79 (2H, t, J=7.7 Hz), 2.75 (3H, s), 2.67 (3H, s), 2.33 
(2H, t, J=7.5 Hz), 1.75-1.54 (4H, m), 1.40-1.20 (4H, m), 0.91 (3H, t, J=7.3 Hz), 0.84 (3H, t, 
J=7.3Hz). 



STEP 2. 2-r4-(6-Bromo-2-butvl-5.7-di methvl-3H-imidazor4.5-blDvridin-3-vhDhenvl1ethanol 
The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(6-bromo-2-butyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl 
pentanoate (step 1 ). 

MS (El) m/z 401 (M + ). 

STEP 3. 6-Bromo-2-butvl-3-f4-(2-c hloroethvnDhenvll-5.7-dimethvl-3H-imidazor4.5- £>lpvridine 
The title compound was prepared according to the procedure described in step 7 Example 1 

from 2-[4-(6-bromo-2-butyl-5,7-dimethyl-3H-imidazo[4,5-/3]pyridin-3-yl)phenyl]ethanol (step 2). 
MS (El) m/z 419 (M + ). 

STEP 4. 2-r4-(6-Bromo-2-butvl-5.7-di methvl-3H-imidazor4.5-blpyridin-3-vnDhenvnethvl azide 
The title compound was prepared according to the procedure described in step 8 Example 1 

from 6-bromo-2-butyl-3-[4-(2-chloroethyl)phenyl]-5 t 7-dimethyl-3H-imidazo[4,5-b]pyridine (step 
3). 

MS (El) m/z 426 (M + ); 1 H-NMR (CDCI 3 ) 6 7.43 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 3.61 
(2H, t, J=7.2 Hz), 3.01 (2H, t, J=7.2 Hz), 2.79 (2H, t, J=7.9 Hz), 2.75 (3H, s), 2.67 (3H, s), 
1.75-1.60 (2H, m) t 1.36-1.20 (2H, m), 0.84 (3H, t, J=7.3 Hz). 



STEP 5. 2-r4-(2-Butvl- 5,7-dimethvl-3H-imidazor4.5-blDvridin-3-vnphenvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(6-bromo-2-butyl-5,7-dimethyl-3H-imidazo[4,5-d]pyridin-3-yl)phenyl]ethyl azide 
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(step 4). 

H-NMR (CDCI3) 8 7.59 (2H, d, J=8.3 Hz), 7.35 (2H, d, J=8.3 Hz), 6.90 (1H, s), 3.52-3.22 (4H, 
m), 3.01 (2H, br.s), 2.90 (2H, t, J=7.7 Hz), 2.74 (3H, s), 2.56 (3H, s), 1.79-1.62 (2H, m), 1.41- 
1 .23 (2H, m), 0.84 (3H, t, J=7.5 Hz). 

STEP 6. 2-Butyl-5,7-dimethvl-3-f4-l2-rr W 4-methvl n hfinvl)sulfonvnamino>carbonvnaminn] 
ethvl>phenvl)-3Wmidazor4.5-blDvririinfi 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-butyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 5). 
H-NMR (CDCI3) 5 7.86 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 7.22 (2H, d, J=8.3 Hz), 7.14 
(2H, d, J=8.3 Hz), 6.91 (1H, s), 6.09 (1H, br.s), 3.56-3.44 (2H, m), 2.84 (2H, t, J=6.4 Hz), 
2.70-2.59 (5H, m), 2.42 (3H, s), 2.41 (3H, s), 1.69-1.43 (2H, m), 1.30-1.18 (2H, m), 0.80 (3H, 
t, J=7.3 Hz). 

EXAMPLE 12 

2-BUTYL-5.7-DIMETHYL-3-(4-^2-rffri4-MF THYLPHENYL)SULFONYL]AMIND} 

CARBONYL)AMINQlETHYL)PHENYLU^ -|MIDAZOf4.5-o1PYRIDINE. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 2- 

butyl-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 
imidazo[4,5-6]pyridine (Example 11). 

MS (ESI) m/z 520 (M + H) + . 
EXAMPLE 13 

2-ISOBUTYL-5.7-DIMETHY L-3-(4-f2-far(4-METHYLPHFNYL)SULFONYL1 AMIMO} 
CARBONYL)AMINQlETHY L>PHENYL^3/7-IMIDAZOr4.5-blPYRIDINE 

S - T - E ^ L 2-r4-(2-lsobutvl-5.7-dimet hvl-3Ay-imidazor4.5-blDvridin-3-vnDhenvllethvl 3- 

methvlbutanoate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of Example 1) 
and isovaleryl chloride. 
MS (El) m/z 407 (M + ). 



STEP 2. 2-f4-(2-lsobutvl-5.7-dimethvl - 3Ay-imidazof4.5-blDvridin-3-vnDhenvl]ethannl 

The title compound was prepared according to the procedure described in step 6 of Exampli 

1 from 2-[4-(2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-D]pyridin-3-yl)phenyl]ethyl 3 
methylbutanoate (step 1 ). 

MS (El) m/z 323 (M + ). 
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STEP3. 3-f4-(2-ChloroethvnDhe nvl1-2-isobutvl-5.7-dimethvl-3H-imidazof4.5-fclDvridine 

The title compound was prepared according to the procedure described in step 7 Example 1 

from 2-[4-(2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 2). 

MS (El) m/z 341 (M + ); 1 H-NMR (CDCI 3 ) 8 7.41 (2H, d, J=8.2 Hz), 7.33 (2H. d, J=8.2 Hz), 6.90 

(1H, s), 3.80 (2H, t, J=6.5 Hz), 3.18 (2H, t, J=6.5 Hz), 2.68 (2H, d, J=7.5 Hz), 2.66 (3H, s), 

2.51 (3H, s), 2.14-1.96 (1H, m), 0.86 (6H, d, J=6.6 Hz). 

STEP 4. 2-r4-(2-lsobutvl-5.7-dimethv l-3H-imidazof4.5-/3lDvridin-3-vnDhenvnethvl azirte 
The title compound was prepared according to the procedure described in step 8 Example 1 
from 3-[4-(2-chloroethyl)phenyl]-2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridine (step 3). 
MS (El) m/z 348 (M + ); 1 H-NMR (CDCI 3 ) 8 7.42 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 6.91 
(1H, s). 3.60 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 2.69 (2H, d, J=7.5 Hz), 2.65 (3H, s), 

2.52 (3H, s), 2.08-1 .98 (1 H, m), 0.87 (6H, d, J=6.7 Hz). 

STEP 5. 2-r4-(2-lsobutvl-5.7-dimethvl-3H-imida7 o r4.5-/jlDvridin-3-vhDhenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-isobutyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl azide (step 4). 
H-NMR (CDCI 3 ) 8 7.40 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.91 (1H, s), 3.09 (2H, t, 
J=6.4 Hz), 2.93 (2H, t, J=6.4 Hz), 2.80 (2H, br.s), 2.68 (2H, d, J=7.5 Hz), 2.66 (3H, s), 2.53 
(3H, s), 2.18-2.00 (1H, m), 0.88 (6H, d, J=6.8 Hz). 

STEP 6. 2-lsobutvl-5.7-dimethvl-3-(4-^2- r ((r(4-methvlPhenvnsulfonvnamino>carbonvnaminol 
ethvl)Dhenvl)-3H-imidazor4.5-blDvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-isobutyl-5,7-dimethyl-3Ay-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 5). 
H-NMR (CDCI3) 8 7.85 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (2H, d, J=8.3 Hz), 7.12 
(2H, d, J=8.3 Hz), 6.91 (1H, s), 6.14 (1H, br.s), 3.55-3.42 (2H, m), 2.82 (2H, t, J=6.3 Hz), 2.65 
(3H, s), 2.53 (2H, d, J=7.3 Hz), 2.41 (3H, s), 2.39 (3H, s), 2.10-1.92 (1H, m), 0.81 (6H, d, 
J=6.6 Hz). 

EXAMPLE 14 

2-ISOBUTYL-5.7-DIMETHY L-3-(4-r2-r(fff4-METHYLPHENYL)SULFONYL1AMINO) 

CARBONYL)AMINQlETHY L>PHENYL)-3/-/-IMIDAZOf4.5-ib1PYRIDINE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

isobutyl-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
ethyl}phenyl)-3«-imidazo[4,5-£»]pyridine (Example 13). 
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MS (ESI) m/z520 (M + H)*. 
EXAMPLE 15 

5.7-DIMETHYL-3-f4-{?-fgr(4-METH YLPHENYL^SULFONYL1AMINO} 

5 CARBONYL)AMINQ1ETHYU PHENYL^-2-NEOPENTYL-3H-IMIDAZOr4.5-b1PYRIDINE 

SJ^iE L — 2-f4-(2-NeoDentvl-5.7-di methvl-3Ay-imidazor4.5-fe1pvridin-3-vnnhenvnethvl 3 3- 

dimethvlbutanoate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 4 of Example 1) 
0 and terf-butylacetyl chloride. 
MS (El)m/z435 (M + ). 

STEP 2. 2-f4-(2-Neopentvl-5.7-di methvl-3H-imidazor4.5-blD V ridin-3-vnDhenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

5 1 from 2-[4-(2-neopentyl-5,7-dimethyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl 3,3- 
dimethylbutanoate (step 1). 
MS (El) m/z 337 (M + ). 

STEP 3. 3-r4-(2-Chloroethvnphenvll-2-neoDe ntvl-5.7-dimethvl-3AV-imidazof4.5-blDvridinR 
The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-[4-(2-neopentyl-5,7-dimethyl-3H-imidazo[4,5-fe]pyridin-3-yl)phenyl]ethanol (step 2). 
H-NMR (CDCI 3 ) 5 7.41 (2H, d, J=8.2 Hz), 7.30 (2H, d, J=8.2 Hz) , 6.89 (1H, s), 3.81 (2H, t, 
J=6.5 Hz), 3.18 (2H, t, J=6.5 Hz), 2.79 (2H, s),<2.66 (3H, s), 2.51 (3H, s), 0.89 (9H, s). 

STEP 4. 2-r4-(2-Neor>entvl-5.7-di methvl-3H-imidazor4.5-blDvridin-3-vnDhenvnethvl azirie 
The title compound was prepared according to the procedure described in step 8 Example 1 
from 3-[4-(2-chloroethyl)phenyl]-2-neopentyl-5,7-dimethyl-3H-imidazo[4,5-o]pyridine (step 3). 
MS (El) m/z 362 (M + ); 1 H-NMR (CDCI 3 ) 5 7.42 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz) , 6.91 
(1H, s), 3.62 (2H, t, J=6.5 Hz), 3.02 (2H, t, J=6.5 Hz), 2.78 (2H, s), 2.68 (3H, s), 2.53 (3H, s), 
0.88 (9H, s). 

STEP 5. 2-r4-(2-NeoDentvl-5.7-dimfi thvl-3Ay-imidazor4.5-6lDvririin-3-vl)Dhen V nethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-neopentyl-5,7-dimethyl-3H-imidazo[4,5-D]pyridin-3-yl)phenyl]ethyl azide (step 
4). 

MS (El) m/z 336 (M + ). 
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STEP 6. 2-Neopentvl-5T-dimethvl- 3-(4-(24((r(4-methvlphenvl)sulfonvl1aminn} 
carbonvl)amino1ethvl)phenvn-3H-imidazof4,5-faIpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(2-neopentyl-5 ) 7-dimethyl-3H-imidazo[4,5-d]pyridin-3-yl)phenyl]ethylamine (step 
5). 

H-NMR (CDCI 3 ) 5 7.86 (2H, d, J=8.3 Hz), 7.31 (2H, d f J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 7.14 
(2H, d, J=8.3 Hz), 6.91 (1H, s), 6.18 (1H, br.s), 3.56-3.46 (2H, m), 2.85 (2H, t, J=6.4 Hz), 2.65 
(3H, s), 2.60 (2H, s), 2.41 (3H, s), 2.40 (3H, s), 0.87 (9H, s). 

EXAMPLE 16 

5 1 7-DIMETHYL-3-(4-l2-f^r (4-METHYLPHENYL)SULFQNYL1AMINO) 

CARBONYL)AMINQ1ETH YUPHENYLV2-NEOPENTYL-3H-IMIDAZOr4.5-fc1PYRIDINE I 
SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 
5,7-dimethyl-3-(4-{2-[({[^^ 
neopentyl-3H-imidazo[4,5-£>]pyridine (Example 15). 
MS (ESI) m/z 534 (M + H) + . 

EXAMPLE 17 

5,7-DIMETHYL-3-(4-l2-ra r(4-METHYLPHENYL)SULFONYLlAMINQ; 

CARBONYL)AMIN01ETHYL)PHENYU-2-r2- n.3-THIAZQL-P-YL)ETHYL1-3H-IMIDAZQf4.5- 
61PYRIDINE 

STEP 1 . A/-f4-f2-Chlor oethvnDhenvn-A/-(4.6-dimethvl-3-nitro-2-pvridinvnamine 
The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 3 of Example 1). 
1 H-NMR (CDCI3) 5 9.46 (1 H, br.s), 8.29 (1 H, d, J=8.8 Hz), 7.42 (1 H, d, J=1 .7 Hz), 7.35 (2H, d, 
J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 6.97 (1H, dd, J=8.8, 1.7 Hz), 3.77 (2H, t, J=7.2 Hz), 3.13 
(2H, t, J=7.2 Hz). 

STEP 2. /V 2 -r4-(2-Chloro ethvnphenvl1-4.6-dimethvl-2.3-pyridinediamine 

The title compound was prepared according to the procedure described in step 3 of Example 

6 from /V-[4-(2-chloroethyl)phenyl]-/V-(4,6-dimethyl-3-nitro-2-pyridinyl)amine (step 1). 
MS (El) m/z 383 (M + ). 

STEP 3. 3-f4-(2-Chloroethvnphenvn- 5.7-dimethvl-2-r2-(1 ■3-thiazol-2-yltethvn-3H-imida2or4.S- 
blpyridine 

To a mixture of /V 2 -[4-(2-chloroethyl)phenyl]-4,6-dimethyl-2,3-pyridinediamine (step 2, 276 mg, 
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1.0 mmol) and 3-(1,3-thiazol-2-yl)propanoic acid (157 mg, 1.0 mmol) in dichloromethane (10 
mL) was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, hydrochloride (WSC) (192 
mg, 1.0 mmol) in one portion. The reaction mixture was stirred overnight at room 
temperature. The reaction mixture was concentrated under reduced pressure. The residue 
was suspended in toluene (20 mL) and heated at 150 °C for 5 h. The reaction mixture was 
poured into water (50 mL), the organic phase was separated, and the aqueous phase was 
extracted with ethyl acetate (100 mL). The combined organic phases were washed with brine 
(50 mL) and dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash 
column chromatography on silica gel eluting with hexane/ethyl acetate (1:1) to afford 210 mg 
(53%) of the title compound: MS (El) m/z 396 (M + ); H-NMR (CDCI 3 ) 5 7.63 (1 H, d, J=3.4 Hz), 
7.39 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.15 (1H, d, J=3.4 Hz), 6.93 (1H, s), 3.78 (2H, 
t, J=7.4 Hz), 3.69-3.50 (2H, m), 3.39-3.20 (2H, m), 3.15 (2H, t, J=7.4 Hz), 2.66 (3H, s), 2.53 
(3H, s). 



± 2-(4-(5,7-Dimethvl-2-f2-(1. 3-thiazol-2-vnethvn-3AV-imidazof4.5-6lDvridin-3- 

yllphenvltethvl azide 

The title compound was prepared according to the procedure described in step 8 Example 1 

from 3 -[ 4 -(2-chloroethyl)phenyl]-5,7-dimethyl-2-[2-(1,3-thiazol-2-yl)ethyl]-3H-imidazo[4,5- 
bjpyridine (step 3). 

MS (El) m/z 403 (M + ); 1 H-NMR (CDCI 3 ) 5 7.63 (1H, d, J=3.5 Hz), 7.38 (2H, d, J=8.4 Hz), 7.28 
(2H, d, J=8.4 Hz), 7.15 (1H, d, J=3.5 Hz), 6.93 (1H, s), 3.63-3.54 (4H, m), 3.34-3.26 (2H, m), 
2.98 (2H, t, J=7.4 Hz), 2.68 (3H, s), 2.53 (3H, s). 

S ^ E ^ ^ 2-(4-{5.7-Dimethvl-2-f2-M. 3-thiazol-2-vnethvll-3H-imidazor4.5-blDvririin-3- 

vllphenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-(4-{5,7-dimethyl-2-[2-(1 ,3-thiazol-2-yl)ethyl]-3H-imidazo[4,5-o]pyridin-3- 

yl}phenyl)ethyl azide (step 4). 
MS (El) m/z 377 (M + ). 

STEP 6. 5.7-Dimethvl-3-r4 -(2-rar(4-methvlphenvlteulfonvnamino^arhonYl) 

amino1ethvl)phenvn-2-f2- M.3-thiazole-2-vnethvn-3H-imidazor4.5-fe1 pvririin^ 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-(4-{5,7-dimethyl-2-[2-(1 ,3-thiazol-2-yl)ethyl]-3H-imidazo[4,5-6]pyridin-3- 

yl}phenyl)ethylamine (step 5). 

MS (ESI) m/z 575 (M + H) + ; 1 H-NMR (CDCI 3 ) 8 7.83 (2H, d, J=8.3 Hz), 7.61 (1H, d, J=3.5 Hz), 
7.32 (2H, d, J=8.3 Hz), 7.19-7.15 (3H, m), 7.07 (2H, d, J=8.2 Hz), 6.91 (1H, s), 6.21 (1H, br.s), 
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3.52-3.40 (4H, m), 3.20-3.13 (2H, m), 2.81 (2H, t, J=6.1 Hz), 2.65 (3H, s), 2.44 (3H, s), 2.41 
(3H, s). 

EXAMPLE 18 

3-|4-f2-((f(4-BIPHENYLS ULFONYL^AMIN01CARBONYL>AMINO^ETHYL1PHENYL)-2-ETHYL- 
5.7-DIMETHYL-3H-IMIDAZOf4.5-MPYRIDINE 

STEP 1. Phenyl 2-f4-( 2-ethyl-5.7-dimethvl-3H-imidazor4.5-felpyridin-3-vnDhenvn 
ethvlcarbamate 

To a stirred solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-&]pyridin-3- 
yl)phenyl]ethylamine (step 9 of Example 1, 1.55 g, 5.3 mmol) and triethylamine (0.80 mL, 5.8 
mmol) in dichloromethane (26 mL) cooled in an ice bath was added dropwise phenyl 
chloroformate (0.69 mL, 5.5 mmol), and the mixture was stirred at ambient temperature. 
After 30 min, the reaction mixture was partitioned between saturated aqueous sodium 
bicarbonate (30 mL) and dichloromethane (30 mL). The organic layer was separated and the 
aqueous phase was extracted with dichloromethane (30 mL). The combined organic phases 
were dried (Na 2 S0 4 ) and concentrated under reduced pressure. The residue was 
recrystallized from dichloromethane/hexane to give 1 .90 g (87%) of the title compound as 
pale brown crystals: 1 H-NMR (CDCI 3 ) 5 7.43-7.11 (9H, m), 6.91 (1H, s), 5.50 (1H, br.s), 3.57 
(2H, pseudo q, J=6.9 Hz), 2.98 (2H, t, J=6.9 Hz), 2.83 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.52 
(3H, s), 1.28 (3H, t, J=7.6Hz). 

STEP 3-(4-f2-((f(4-Biphenvlsu lfonvl)amino1carbonvl>amino)ethvnphenvl)-2-ethvl-5.7- 

dimethvl-3/-/-imidazor4.5-blpvridine 

To a stirred solution of 4-biphenylsulfonamide (Greenlee, W. J.; Walsh, T. F.; et al. Eur. Pat 
Appl., EP 617001 (1994)., 56 mg, 0.24 mmol) in DMF (3 mL) was added NaH (60% oil 
dispersion, 20 mg, 0.5 mmol) at room temperature. After 5min, phenyl 2-[4-(2-ethyl-5,7- 
dimethyl-3H-imidazo[4,5-D]pyridin-3-yl)phenyl]ethylcarbamate (step 1, 100 mg, 0.24 mmol) 
was added, and the mixture was stirred for an additional 1h. The mixture was poured into 
water (50 mL) and extracted with diethyl ether (2 x 50 mL). The combined extracts were 
washed with water (50 mL), brine (50 mL) and dried (MgS0 4 ). Removal of solvent gave white 
oily solids. Purification by preparative TLC (ethyl acetate) gave 66 mg (50%) of the title 
compound as a colorless oil: MS (ESI) m/z 554 (M + H)*; 1 H-NMR (CDCI 3 ) 8DD8.06 (2H, d, 
J=8.6 Hz), 7.13 (2H, d, J=8.6 Hz), 7.60-7.53 (2H, m), 7.48-7.36 (3H, m), 7.21 (2H, d, J=8.4 
Hz), 7.12 (2H, d, J=8.3 Hz), 6.92 (1H, s), 6.11 (1H, br.t, J=5.5 Hz), 3.54 (2H, dt, J=5.9, 6.0 
Hz), 2.89 (2H, d, J=6.0 Hz), 2.64 (2H, q, J=7.5 Hz), 2.66 (3H, s), 2.40 (3H, s), 1.18 (3H, t„ 
J=7.5 Hz). 
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EXAMPLE 19 

2-ETHYL-5,7-DIMETHYL-3-(4-r2- qrM-NAPHTHYLSULFONYL)AMIN01CARBONYI } 
AM INO)ETH YL1PHEN YLV3H-I M IDAZOf4.5-ftlPYRID IN E 

The title compound was prepared according to the procedure described in step 2 of Example 
5 18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3«-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 1-naphtylsulfonamide (Arnswald, M.; Neumann, W.P. Chem. Ber., 
1991, 124, 1997; Khorgami, M.H. Synthesis, 1972, 574). 

MS (ESI) m/z 528 (M + Hf; 1 H-NMR (CDCI 3 ) 5D8.52-8.48 (1H, m), 8.36 (1H, dd, J=1.1, 7.3 
Hz), 8.11 (1H, d, 8.3 Hz), 8.00-7.94 (1H, m), 7.63-7.50 (3H, m), 7.20 (2H, d, J=8.4 Hz), 7.13 
10 (2H, d, J=8.4 Hz), 6.94 (1.H, s), 6.32 (1H, br.t, J=5.7 Hz), 3.50 (2H, dt, J=5.9, 6.0 Hz), 2.82 
(2H, t, J=6.2 Hz), 2.68 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.41 (3H, s), 1.21 (3H, t, J=7.5 Hz). 

EXAMPLE 20 

2-ETHYL-5,7-DIMETHYL-3-M-r2- ^r(2-NAPHTHYLSULFONYL^AMINQlCARBONYI } 
AMINO)ETHYUPHENYLV3H-IMIDAZOr4.5-blPYRIDINF_ 

The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-o]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 2-naphtylsulfonamide. 

MS (ESI) m/z 528 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 8.60 (1H, s), 8.01-7.84 (5H, m), 7.64-7.52 (2H, 
m), 7.20-7.08 (4H, m), 6.92 (1H, s). 6.20 (1H, t, J=5.6 Hz), 3.52-3.45 (2H, q, J=6.1 Hz), 2.84- 
2.80 (2H, t, J=6.3 Hz), 2.71-2.62 (2H, q, J=6.6 Hz), 2.66 (3H, s), 2.43 (3H, s), 1.22-1.16 (3H, t, 
J=6.6Hz). 

EXAMPLE 21 

25 2-ETHYL-5.7-DIMETHYL-3-(4 -(2-rar(2-THIFNYL)SULFONYLlAMINO;CARBONYI ) 
AMINQ1ETHYUPHENYLV3H-IMIDAZOr4.5-h1PYRiniNF 

The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 2-thiophenesulfonamide (Huang, H.C.; Reinhard, E.J.; Reitz, D.B. 
30 Tetrahedron Lett., 1994, 35, 7201 .; Graham, S.L.; Scholz, T.H. Synthesis, 1986, 1031 ). 

1 H-NMR (CDCI 3 ) 5 8.01 (1H, s), 7.78 (1H. dd, J=1.3, 4.9 Hz), 7.63 (1H, dd, J=1.3, 4.9 Hz), 
7.22 (2H, d, J=8.3 Hz), 7.14 (2H, d, J=8.3 Hz), 7.09 (1H, dd, J=3.8, 5.0 Hz), 6.92 (1H, s), 6.05 
(1H, t, J=5.3 Hz), 3.53 (2H, q, J=6.2 Hz), 2.96 (3H, s), 2.88 (3H, s), 2.87 (2H, t, J=6.2 Hz), 
2.67 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.43 (3H, s), 1.20 (3H, t, J=7.5 Hz). 




EXAMPLE 22 

3-(4-(2-r«H5- CHLORO-2-THIENYUSULFONYLlAMINO)CARBONYI \ 
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AMIN01ETHYL)PHENYL^- 2-ETHYL-5.7-DIMETHYL-3H.|MIDAZOr4.5-ftlPYRIDINE 
The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3A7-imidazo[4,5-fe]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 5-chloro-2-thiophenesulfonamide. 

MS (ESI) m/z 518 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 7.99 (1H, s), 7.58-7.56 (1H, m), 7.23-7.15 (4H, 
m), 6.94-6.92 (1H, m), 6.04 (1H, br), 3.53-3.51 (2H, m), 2.87 (2H, m), 2.73-2.65 (2H, q, J=7.6 
Hz), 2.65 (3H, s), 2.44 (3H, s), 1.21 (3H, t, J=7.6 Hz). 

EXAMPLE 23 

3-(4-(2-fgf(4.5-DICHLQ RO-2-THIENYL)SULFONYL1AMINO;CARRONYI ) 

AMINQ1ETHYQPHENYL^- 2-ETHYL-5.7-DIMETHYL-3H-|MIDAZOr4.5-61PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of Example 

18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylcarbamate 

(step 1 of Example 18) and 5,6-dichloro-2-thiophenesulfonamide. 

MS (ESI) m/z 552 (M + H) + ; H-NMR (CDCI 3 ) 8 7.49 (1H, s), 7.27-7.14 (4H, m), 6.84 (1H, s), 
3.47 (2H, br), 2.75 (2H, br), 2.69 (2H, q, J=7.6 Hz), 2.64 (3H, s), 2.38 (3H, s), 1.22 (3H, t, 
J=7.6Hz). 

EXAMPLE 24 

3-{4-[2-( {f(1-BENZOTHIEN-2-YLSULFONYL)AMINQ1C:ARBONYL^AMINO)ETHYL1PHENYL;- 

2- ETHYL-5.7-DIMETHYL-3rt-IMIDAZOr4.5-b1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of Example 
18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylcarbamate 
(step 1 of Example 18) and 1-benzothiophene-2-sulfonamide (Chern, J.; Leu, Y.; et al. J. Med. 
Chem., 1997, 40, 2276.; Graham, S.L.; Shepard, K.L.; et al. J. Med. Chem., 1989, 32, 2548). 
mp 128.0-130.0 °C; MS (ESI) m/z 534 (M + H)*; 1 H-NMR (DMSO-d 6 ) 6 8.05-8.00 (3H, m), 
7.50-7.42 (2H, m), 7.36 (2H, d, J=7.4 Hz), 7.32 (2H, d, J=7.4 Hz), 6.96 (1H, s), 6.61-6.56 (1H, 
m), 3.34-3.28 (2H. m), 2.80 (2H, t, J=6.6 Hz), 2.68 (2H, q, J=7.5 Hz), 2.54 (3H, s), 2.40 (3H, 
s), 1.19 (3H, t, J=7.5Hz). 

EXAMPLE 25 

3- (4-{2-r((r(2-CHLOROPHF NYL)SULFONYLlAMINO)CARBONYL^AMINQlETHYI 1PHFNYI )- 
2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-to1PYRIDINE 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 9 of 
Example 1) and 2-chlorobenzenesulfonyl isocyanate. 
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MS (ESI) m/z 512 (M + H) + ; 1 H-NMR (CDCI 3 ) S 8.21-8.17 (1H, d, 7.7 Hz). 7.57-7.43 (3H, m), 
7.32-7.22 (4H, m), 6.93 (s, 1H), 6.34 (1H, t, J = 5.6 Hz), 3.56-3.49 (2H, q, J = 6.3 Hz), 2.89- 
2.85 (2H, t, J = 6.4 Hz), 2.80-2.71 (q, 2H, J = 7.6 Hz), 2.67 (3H, s), 2.49 (3H, s), 1.28-1.22 
(3H, t, J= 7.6 Hz). 

EXAMPLE 26 

2-ETHYL-5-METHYL-3-(4 -l2-raf(4-METHYLPHENYL^SULFONYL1AMINO\ 
CARBONY L)AMINQ1ETHYDPHENYLV3H-IMIDAZQf4.5-fa1PYRIDINE 
STEP 1 . 2-(4-r(6-Met hvl-3-nitro-2-pvridinvnaminolphenvl>ethanQl 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-6-methyl-3-nitropyridine (Takayama, K.; Iwata, M.; Kono, N.; et al. Jpn. Kokai 
Tokkyo Koho, JP11292877 (1999).; Ding, C.Z.; Hunt, J.T.; Kim, S.; et al. PCT Int. Appl., WO 
9730992 (1997)) and 4-aminophenylethyl alcohol. 

H-NMR (CDCI 3 ) 5 8.24 (1H, d, J=9.1 Hz), 7.28-7.33 (4H, m), 6.65 (1H, d, J=9.2 Hz), 3.89 
(2H, d, J=6.4 Hz), 2.89 (2H, d, J=6.4 Hz), 2.81 (3H, s). 

STEP 2. 2-l4-f(3-Amin o-6-methvl-2-pvridinvnaminolphenv»ethannl 

To a solution of 2-{4-[(6-methyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1, 4.6 g, 16.9 
mmol) in methanol (100 mL) was added 10% Pd-C (300 mg). The resulting mixture was 
stirred for 2 h under hydrogen atmosphere. The mixture was filtered through a pad of Celite 
and the filtrate was concentrated. The residue was purified by flash column chromatography 
eluting with hexane/ethyl acetate (gradient elution from 1 :2 to 1 :5) to afford 3.8 g (92%) of the 
title compound as yellow solids: 1 H-NMR (CDCI 3 ) 5: 7.10-7.16 (4H, m), 6.91 (1H, d, J=8.4 Hz), 
6.70 (1H, d, J=8.4 Hz), 6.19 (1H, s), 3.83 (2H, t, J=6.4 Hz), 2.81 (2H, t, J=6.4 Hz), 2.35 (3H, 
s). 

STEP 3. 2-f4-(2-Ethyl-5-methvl-3H- imidazor4.5-6lpvridin-3-vl)phenvnethyl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-6-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

MS (El) m/z 337 (M + ). 

STEP 4. 2-f4-f2-Ethvl-5-methvl-3H-i midazor4.5-b1ovridin-3-vltohenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-5-methyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCI3) 8 7.90 (1H, d, J=8.3 Hz), 7.43 (2H, d, J=8.2 Hz), 7.34 (2H, d, J=8.2 Hz), 7.07 
(1H, d, J=8.3 Hz), 3.93 (2H, t, J=6.6 Hz), 2.97 (2H, t, J=6.6 Hz), 2.80 (2H, q, J=7.5 Hz), 2.56 
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(3H, s), 1.35 (3H, t, J=7.5 Hz). 



STEP 5. 2-r4-(2-Ethvl-5-methvl-3H-i midazor4.5-hlDvridin-3-vnDhenvl1ethvl azide 
A mixture of 2-[4-(2-ethyl-5-methyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 4, 217 
mg, 0.77 mmol) in THF (20 mL) was added diethyl azodicarboxylate (DEAD) (0.3 mL, 1.5 
mmol), triphenylphosphine (380 mg, 1.5 mmol) and diphenylphosphoryl azide (DPPA) (0.4 
mL, 1.5 mmol). The mixture was stirred at room temperature for 4.5 h. After removal of 
solvent, the residue was purified by flash column chromatography on silica gel eluting with 
hexane/ethyl acetate (gladient elution from 1:1 to 1:2) to afford 70 mg (30%) of the title 
compound as a brown oil: H-NMR (CDCI 3 ) 5 7.90 (1H, d, J=8.1 Hz), 7.34-7.44 (4H, m), 7.08 
(1H, d, J=8.1 Hz), 3.60 (2H, t, J=7.1 Hz), 3.00 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.5 Hz), 2.57 
(3H, s), 1.35 (3H, t, J=7.5 Hz). 

STEP 6. 2-f4-(2-Ethvl-5-methvl-3H-i midazof4.5-Mnvridin-3-vnDhenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-5-methyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethyl azide (step 5). 

1 H-NMR (CDCI 3 ) 5 7.91 (1H, d, J=8.1 Hz), 7.42 (2H, d, J=8.3 Hz), 7.32 (2H, d, J=8.3 Hz), 7.06 

(1H, d, J=8.1 Hz), 3.13 (2H, t, J=6.8 Hz), 2.95 (2H, t, J=6.8 Hz), 2.81 (2H, q, J=7.6 Hz), 2.55 

(3H, s),1.34 (3H, t, J=7.6 Hz). 

STEP 7. 2-Ethvl-5-methvl-3-f442-rar(4- m ethvlDhenvnsulfonvnamino;carbonvnaminoT 
ethvl)phenvl)-3Wmidazor4.5-£>lpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5-methyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 6). 
MS (ESI) m/z476 (M + H) + ; H-NMR (CDCI 3 ) 5 7.95 (1H, d, J=8.0 Hz), 7.84 (2H, d, J=8.2 Hz), 
7.32 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 7.17 (2H, d, J=8.2 Hz), 7.10 (1H, d, J=8.0 Hz), 
6.17 (1H, br.s), 3.52 (2H, t, J=6.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.69 (2H, q, J=7.5 Hz), 2.49 (3H, 
s), 2.41 (3H, s), 1.27 (3H, t, J=7.5 Hz). 

EXAMPLE 27 

2-ETHYL-5-METHYL-3-^ 2-rar(4-METHYLPHENYL^SLJLFONYLlAMINO; 

CARBON YDAMINOIETHYI .)PHENYLl-3H-IMIDAZOr4.5-fe1PYRIDINE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-5-methyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3«- 
imidazo[4,5-b]pyridine (Example 26). 

1 H-NMR (DMSO-d 6 ) 5 7.91 (1H, d, J=7.9 Hz), 7.61 (2H, d, J=6.8 Hz), 7.36 (4H, s), 7.11-7.15 
(3H, m), 2.67-2.75 (4H, m), 2.50 (2H, br.s), 2.45 (3H, s), 2.28 (3H, s), 1.21-1.24 (3H, m). 
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EXAMPLE 28 

2-ETHYL-5-METHOXY- 3-(4-(2-far(4-METHYLPHENYL)SULFQNYL1AMINQ) 
CARBONY L)AMINQlETHYL)PHENYL)-3H-IMIDAZOr4,5-^PYRIDlNE 
STEP 1 . 2-(4-r(6-Met hoxv-3-nitro-2-pvridinvhaminolDhenyl>ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-6-methoxy-3-nitropyridine and 4-aminophenylethyl alcohol. 
H-NMR (CDCI 3 ) 5 10.59 (1H t br.s), 8.38 (1H, d, J=9.2 Hz), 7.59 (2H, d, J=8.3 Hz), 7.23 (2H, 
d, J=8.3 Hz), 6.20 (1H, d, J=9.2 Hz), 3.94 (3H, s), 3.87 (2H, t, J=6.6 Hz), 2.87 (2H, t, J=6.6 
Hz). 

STEP 2. 2-{4-r(3-Ami no-6-methoxv-2-pvridinvl)aminolDhenvl)ethanol 

A mixture of 2-{4-[(6-methoxy-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1, 3.52 g, 12.17 
mmol), iron powder (3.4 g, 60.84 mmol) and ammonium chloride (325 mg, 6.08 mmol) in 
ethanol/water (v/v, 2:1, 90 ml_) was heated at reflux temperature for 1 h. After cooling, the 
catalyst was removed and the filtrate was concentrated. The residue was extracted with ethyl 
acetate (100 mL) and washed with water. The organic layer was dried (MgS0 4 ), and 
concentrated to give 3.41 g (quant.) of the title compound as a black oil: 1 H-NMR (CDCI 3 ) 5 
7.48 (2H, d, J=8.4 Hz), 7.14 (2H, d, J=8.4 Hz), 7.04 (1H, d, J=8.2 Hz), 6.75 (1H, br.s), 6.13 
(1H, d, J=8.2 Hz), 3.87 (3H, s), 3.83 (2H, t, J=6.6 Hz), 2.81 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-(2-Ethvl-5-methoxv-3H -imidazor4.5- j blPvridin-3-vn P henvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-6-methoxy-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

TLC Rf = 0.50 (hexane/ethyl acetate = 2:1 ). 

STEP 4. 2-f4-(2-Ethvl-5-methoxv- 3H-imidazof4,5-b1pvridin-3-vnphenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCI 3 ) 5 7.91 (1H, d, J=8.6 Hz), 7.43 (2H, d, J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 6.67 
(1H, d, J=8.6 Hz), 3.98-3.88 (2H, m), 3.82 (3H, s), 2.99 (2H, t, J=6.4 Hz), 2.81 (2H, q, J=7.4 
Hz), 1.34 (3H, t, J=7.4 Hz). 

STEP 5. 2-r4-(2-Ethvl-5-methoxv-3H- imidazor4.5-61pvridin-3-vl)phenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-(4-(2-ethyl-5-methoxy-3/-/-imidazo[4,5-/3]pyridin-3-yl)phenyl)ethanoi (step 4). 
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TLC Rf = 0.78 (hexane/ethyl acetate = 1/1). 
STEP 6. 2-r4-(2-Ethvl-5-methoxv-3H-imidazoK^ 

The title compound was prepared according to the procedure described in step 9 of Example 
5 1 from 2-[4-(2-ethyl-5-methoxy-3/-/-imidazo[4,5-^]pyridin-3-yl)phenyl]ethyl azide (step 5). 

H-NMR (CDCI 3 ) 5 7.92 (1H, d, J=8.6 Hz), 7.40-7.31 (4H, m), 6.67 (1H, d, J=8.6 Hz), 3.82 
(3H, s), 3.13-3.10 (2H, m), 3.00-2.97 (2H, m), 2.80 (2H, q, J=7.6 Hz), 1.33 (3H, t, J=7.6 Hz). 

STEP 7. 2-Ethvl-5-methoxv-3-(4-(2-[((r(4-methvlphenvnsulfonvnamino)carbonvl)amino1 
10 ethvl)phenvl)-3H-imidazof4,5-6lpyridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-3/-/-imidazo[4,5-t>]pyridin-3-yl)phenyl]ethylamine (step 6). 

1 H-NMR (CDCI3) 6 7.95 (1H, d, J=8.7 Hz), 7.74 (2H, d, J=8.4 Hz), 7.34-7.27 (6H, m), 6.69 
(1H, d, J=8.7 Hz), 6.55 (1H, m), 3.79 (3H, s), 3.60-3.53 (2H, m), 2.90 (2H, t, J=6.8 Hz), 2.77 
15 (2H, q, J=7.4 Hz), 1 .30 (3H, t, J=7.4 Hz). 

EXAMPLE 29 

2-ETHYL-5-METHOXY-3-(4-(2-rar(4-METHYLPHENYUSULFONYUAMINO) 
Q CARBONYL)AMINQ1ETHYLiPHENYLV3H-IMIDAZOr4.5-b]PYRIDINE, SODIUM SALT 

f^j 20 The title compound was prepared according to the procedure described in Example 2 from 2- 

Pj ethyl-5-methoxy-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3/-/- 
imidazo[4,5-b]pyridine (Example 28). 

H-NMR (DMSO-de) 5 7.94 (1H, d, J=8.4 Hz), 7.59 (2H, d, J=8.1 Hz), 7.41-7.34 (4H, m), 7.12 
(2H, d, J=8.1 Hz), 6.68 (1H, d, J=8.4 Hz), 3.71 (3H, s), 3.14 (2H, m), 2.75-2.68 (4H, m), 2.27 
25 (3H, s), 1.20 (3H, t, J=7.5 Hz); IR (KBr) ct max 1597, 1518, 1489, 1425, 1389, 1261, 1130, 1086 
cm" 1 . 

EXAMPLE 30 

6-CHLORO-2-ETHYL-3-(4-{2-r((r(4-METHYLPHENYL)SULFONYL1AMINO) 
30 CARBONYL)AMINQ1ETHYL)PHENYL)-3H-IMIDAZOr4.5-fc>1PYRIDINE 
STEP 1 . 2-(4-r(5-Methvl-3-nitro-2-pvridinvl)aminolphenvllethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-5-methyl-3-nitropyridine and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI3) 5 9.96 (1H, br.s), 8.32-8.31 (2H, m), 7.55 (2H, d, J=8.3Hz), 7.24 (2H, d, 



3 = 



35 J=8.3 Hz), 3.85 (2H, m), 2.86 (2H, t, J=6.6 Hz), 2.32 (3H, s). 
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STEP 2. 2-(4-r(3-A mino-5-methvl-2-pvridinvl)amino1phenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-t(5-methyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 
H-NMR (CDCI 3 ) 8 7.59 (1H. m), 7.08-7.00 (4H, m), 6.80 (1H, m), 3.74 (2H, t, J=6.6 Hz), 2.74 
(2H, t, J=6.6 Hz), 2.19 (3H, s). 

STEP 3. 2-r4-(2-Ethvl-6-methvl-3H- imidazor4.5-61pvridin-3-vlbhenvnethyl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-5-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

TLC Rf = 0.74 (dichloromethane/methanol = 10:1). 

STEP4.2-f4-(2-Ethvl-6-methvl-3H-imi dazof4.5-blpvridin-3-vnphRnvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-ethyl-6-methyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl propionate (step 3). 

1 H-NMR (CDCI3) 5 8.12 (1H, s), 7.84 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.1 Hz), 

3.91-3.85 (2H, m), 2.96 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.5 Hz), 2.46 (3H, s), 1.36 (3H, t, 

J=7.5Hz). 

STEP 5. 2-f4-(2-Ethvl-6-methvl-3H-imiri q zor4.5-blDvririin-3-vl^phenvl|ethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 

from 2-[4-(2-ethyl-6-methyl-3H-imidazo[4,5-o]pyridin-3-yl)phenyl]ethanol (step 4). 

1 H-NMR (CDCI3) 8 8.13 (1H, s), 7.84 (1H, s), 7.44 (2H, d, J=8.4 Hz), 7.36 (2H, d, J=8.4 Hz), 

3.59 (2H, t, J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.83 (2H, q, J=7.6 Hz), 2.46 (3H, s), 1.36 (3H, t, 

J =7.6 Hz). 

STEP4.2-f4-(2-Ethvl-6-methvl-3H-imi dazor4.5-blDvridin-3-vnphenvllethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-6-methyl-3W-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl azide (step 5). 
1 H-NMR (CDCI3) 8 8.12 (1H, s), 7.84 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.4 Hz), 
3.07 (2H, t, J=6.8 Hz), 2.91-2.78 (4H, m), 2.46 (3H, s), 1.36 (3H, t, J=7.5 Hz). 

STEP 5. 2-Ethvl-6-methvl-3-f4-l2-rarf4- m ethvlphenvnsulfonvllaminolcarbonvnaminmethvi} 
phenvn-3Wmidazor4.5-blpyridine 

The reaction was carried out according to the procedure described in step 10 of Example 1 
from 2-[4-(2-ethyl-6-methyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylamine (step 6). 
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1 H-NMR (CDCI3) 8 8.04 (1 H, d, J=1 .8 Hz), 7.86-7.82 (3H, m), 7.33-7.21 (6H, m), 6.27 (1 H, m), 
3.52-3.49 (2H, m), 2.87 (2H, t, J=6.8 Hz), 2.76 (2H, q, J=7.6 Hz), 2.45 (3H, s), 2.41 (3H, s), 
1 .30 (3H, t, J=7.6 Hz). 

5 EXAMPLE 31 

6-CHLORO-2-ETHYL-3-(4-(2-f((r(4-METHYLPHENYL)SULFONYLlAMINO) 
CARBONYL)AMINQ1ETHYL>PHENYL)-3H-IMIDAZOf4.5-dlPYRIDINE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-6-methyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H- 
10 imidazo[4,5-b]pyridine (Example 30). 

1 H-NMR (DMSO-d 6 ) 8 8.04 (1H, m), 7.84 (1H, m), 7.60 (2H, d, J=8.1 Hz), 7.36 (4H, s), 7.12 
(2H, d, J=8.1 Hz), 3.13 (2H, m), 2.78-2.71 (4H. m), 2.39 (3H, s), 2.27 (3H, s), 1.22 (3H, t, 
J=7.5 Hz); IR (KBr) cc max 1601, 1518, 1423, 1375, 1283, 1250, 1128, 1084 cm' 1 . 

EXAMPLE 32 

6-CHLORO-2-ETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO^ 
CARBONYL^AMINQ1ETHYL>PHENYL)-3H-IMIDAZOr4.5-61PYRIDINE 
STEP 1. 244-f(5-Chloro-3-nitro-2-pyridinvnaminolphenvl>ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,5-dichloro-3-nitropyridine (Marfat, A.; Robinson, R.P. US pat. Appl., US 5811432 
(1998).; Haessig, R.; Siegrist, U. Eur. Pat. Appl., EP 483061 (1992).) and 4-aminophenylethyl 
alcohol. 

1 H-NMR (CDCI3) 8 10.00 (1H, br.s), 8.51-8.50 (1H, m), 8.41 (1H, d, J=2.4 Hz), 7.53 (2H. d, 
J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 3.88-3.87 (2H, m), 2.88 (2H, t, J=6.6 Hz). 

STEP 2. 2-(4-f(3-Amino-5-chloro-2-pvridinvl)aminolDhenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(5-chloro-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1 ). 

1 H-NMR (CDCI3) 8 7.73 (1H, d, J=2.2 Hz), 7.19-7.01 (4H, m), 6.97 (1H, d, J=2.2 Hz), 6.12 
(1H, br.s), 3.81 (2H, t, J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz). 

STEP 3. 2-r4-(6-Chloro-2-ethvl-3H-imidazo[4.5-blpvridin-3-vlbhenvllethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-5-chloro-2-pyridinyl)amino]phenyl}ethanol (step 2). 
TLC Rf = 0.43 (hexane/ethyl acetate = 2:1). 
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STEP 4. 2-f4-(6-Chloro-2-ethvl-3/-/-imidazof4.5-blpyridin-3-vnphenvllethanol 
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The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl propionate (step 3). 
'H-NMR (CDCI 3 ) 8 8.23 (1H, d, J=2.1 Hz), 8.01 (1H, d, J=2.1 Hz), 7.45 (2H, d, J=8.4 Hz), 7.31 
(2H, d, J=8.4 Hz), 7.09 (1H, s), 3.92 (2H, t, J=6.4 Hz), 2.95 (2H, t, J=6.4 Hz), 2.83 (2H, q, 
J=7.4 Hz), 1.36 (3H, t, J=7.4 Hz). 

STEP 5. 2-f4-(6-Chlo ro-2-ethvl-3H-imidazor4.5-/)lpvridin-3-vl)prienvllethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 4). 

1 H-NMR (CDCI3) 5 8.25 (1H, d, J=2.2 Hz), 8.02 (1 H, d, J=2.2 Hz), 7.46 (2H, d, J=8.3 Hz), 7.35 

(2H, d, J=8.3 Hz), 3.60 (2H. t, J=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.84 (2H, q, J=7.5 Hz), 1.37 

(3H, t, J=7.5 Hz). 

STEP 6. 2-f4-(6-Chlor o-2-ethvl-3AV-imidazor4.5-blpyridin-3-vl)phenvllethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl azide (step 5). 
1 H-NMR (CDCI3) 8 8.22 (1H, d, J=2.1 Hz), 8.01 (1H, d, J=2.1 Hz), 7.45 (2H, d, J=8.2 Hz), 7.32 
(2H, d, J=8.2 Hz), 3.13-3.08 (2H, m), 2.95-2.78 (4H, m), 1.36 (3H, t, J=7.6 Hz). 

STEP 7. 6-Chloro-2-ethv l-3-(4-f2-rarr4-methvlDhenvnsulfonvnaminr.} 
carbonvnamino1ethvl)phenvn-3H-imidazor4.5-plpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-chloro-2-ethyl-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 6). 
1 H-NMR (CDCI 3 ) 8 8.20 (1H. d, J=2.2 Hz), 8.03 (1H, d, J=2.2 Hz), 7.77 (2H, d, J=8.1 Hz), 
7.38-7.27 (6H, m), 6.51-6.48 (1H, m), 3.57-3.50 (2H, m), 2.90 (2H, t, J=6.8 Hz), 2.81 (2H, t, 
J=7.5 Hz), 1 .34 (3H, t, J=7.5 Hz). 

EXAMPLE 33 

6-CHLORO-2-ETHYL-3-r4 -(2-far(4-METHYLPHENYL)SULFONYLlAMINO} 

CARBONYL)AMINQ1ETH YL)PHENYLV3/7-IMIDAZOf4.5-b1PYRIDINE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 

chloro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3W- 
imidazo[4,5-6]pyridine (Example 32). 

H-NMR (DMSO-d 6 ) 8 8.24-8.21 (2H, m), 7.60 (2H, d, J=8.1 Hz), 7.42-7.34 (4H, m), 7.12 (2H, 
d, J=8.1 Hz), 3.13 (2H, m), 2.81-2.69 (4H, m), 2.27 (3H, s), 1.24 (3H, t, J=7.4 Hz); IR (KBr) 
cc max 1597, 1516, 1421, 1375, 1246, 1128, 1084 cm' 1 . 
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EXAMPLE 34 

2-ETHYL-5.6-DIMETHY L-3-(4-l2-f((r(4-METHYLPHENYL)SULFONYL1AMINQy 
CARBON YL)AMINQ1ETHYUPHENYL)-3H-IMIDAZOf4.5-MPYRIDINE 
STEP 1 . 2-(4-r(5.6-Di methvl-3-nitro-2-pvridinvl)aminolDhenvl)ethanol 

A mixture of 2-chloro-5 > 6-dimethyl-3-nitropyridine (Godard, A.; Rocca, P.; Pomel, V.; et al. J. 
Organomet. Chem., 1996, 517, 25.; Rocca, P.; Marsais, F.; Godard, A.; et al. Tetrahedron 
Lett., 1993, 34, 2937., 3.3 g, 17.5 mmol), 4-aminophenylethyl alcohol (3.6 g, 26.3 mmol) and 
2,6-lutidine (3.7 mL) in toluene (80 ml_) was stirred under reflux temperature for 19 h. The 
mixture was diluted with ethyl acetate (100 mL) and washed with 1N aqueous NaOH (50 mL) 
and brine (50 mL). The organic layer was dried (Na 2 S0 4 ), and concentrated. Purification by 
flash column chromatography on silica gel eluting with hexane/ethyl acetate (1:1) to afford 1.8 
g (37%) of the title compound as orange solids: 1 H-NMR (CDCI 3 ) 5 8.24 (1H, br.s), 7.68 (2H, 
d, J=8.6 Hz), 7.24 (2H, d, J=8.6 Hz), 3.88 (2H, dt, J=6.1, 7.6 Hz), 2.88 (2H, t, J=7.6 Hz), 2.49 
(3H, s), 2.26 (3H, s), 1 .43 (1 H, t, J=6.1 Hz). 

STEP 2. 2-(4-r(3-Amin o-5.6-dimethvl-2-pvridinvl)aminolDhenvl}ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(5,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 
H-NMR (CDCI 3 ) 5 6.97 (2H, d, J=8.4 Hz), 6.92 (2H, d, J=8.4 Hz), 6.71 (1H, s), 6.22 (1H, br 
s), 3.67 (2H, t, J=6.8 Hz), 2.68 (2H, t, J=6.8 Hz), 2.29 (3H, s), 2.12 (3H, s). 

STEP 3 2-f4-(2-Ethvl-5.6-dimethvl-3 H -imidazor4.5-felDvridin-3-vnDhenvnethy| propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-5,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

1 H-NMR (CDCI3) 5 7.75 (1H, br.s), 7.42 (2H, d, J=8.6 Hz), 7.34 (2H, d, J=8.6 Hz), 4.37 (2H, t, 
J=6.6 Hz), 3.05 (2H, t, J=6.6 Hz), 2.80 (2H, q, J=7.6 Hz), 2.49 (3H, s), 2.38 (3H, s), 2.37-2.28 
(2H, m), 1.34 (3H, t, J=7.6 Hz), 1.18 (3H, t, J=7.5 Hz). 

STEP 4. 2-r4-(2-Ethvl-5. 6-dimethvl-3H-imidazor4.5-^pvridin-3-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-ethyl-5,6-dimethyl-3H-imidazo[4 ) 5-/?]pyridin-3-yl)phenyl]ethyl propionate (step 

3). 

MS (ESI) m/z 296 (M + H) + ; 1 H-NMR (CDCI 3 ) 5: 7.75 (1H, br.s), 7.43 (2H, d, J=8.6 Hz), 7.33 
(2H, d, J=8.6 Hz), 3.92 (2H, br.t, J=6.6 Hz), 2.97 (2H, t, J=6.6 Hz), 2.80 (2H, q, J=7.6 Hz), 
2.49 (3H, s), 2.38 (3H, s), 1.34 (3H, t, J=7.6 Hz). 
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STEP 5. 3-f4-f2-Chlo roethvl)Dhenvll-2-ethvl-5.6-dimethvl-3AV-imidazor4.5-6lPvridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-3H-imidazo[4,5-fe]pyridin-3-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI 3 ) 5 7.75 (1H, br.s), 7.43 (2H, d, J=8.6 Hz), 7.36 (2H, d, J=8.6 Hz), 3.80 (2H, t, 
J=7.3 Hz), 3.18 (2H, t, J=7.3 Hz), 2.81 (2H, q, J=7.6 Hz), 2.50 (3H, s), 2.38 (3H, s), 1.34 (3H, 
t, J=7.6 Hz). 

STEP 6. 2-f4-(2-Ethvl-5.6-dimethvl -3H-imidazof4.5-fc1pvridin-3-vl)phenvnethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,6-dimethyl-3H-imidazo[4,5-o]pyridine (step 5). 

1 H-NMR (CDCI3) 5 7.75 (1H, br.s), 7.42 (2H, d, J=8.4 Hz), 7.36 (2H, d, J=8.4 Hz), 3.60 (2H, t, 

J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.80 (2H, q, J=7.6 Hz), 2.49 (3H, s), 2.38 (3H, s), 1.34 (3H, 

t, J=7.6 Hz). 

STEP 7. 2-f4-(2-Ethvl-5.6-dimethvl - 3H-imidazof4.5-Plpvridin-3-vl)phenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-3H-imidazo[4,5-o]pyridin-3-yl)phenyl]ethyl azide (step 6). 
H-NMR (CDCI3) 5 7.76 (1H, br.s), 7.41 (2H, d, J=7.9 Hz), 7.33 (2H, d, J=7.9 Hz), 3.12 (2H, t, 
J=6.9 Hz), 2.95 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=6.9 Hz), 2.47 (3H, s), 2.37 (3H, s). 1.33 (3H, 
t, J=6.9 Hz). 

STEP 8. 2-Ethvl-5.6-dime thvl-3-f442-rar(4-methvlDhenvnsulfonvnamino^ 
carbonvl)aminolethvl)phenvn-3H-imidazor4.5-Plpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-3W-imidazo[4,5-p]pyridin-3-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z 492 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 7.87 (2H, d, J=8.2 Hz), 7.79 (1H, s), 7.31 (2H, 
d, J=8.2 Hz), 7.23 (2H, d, J=8.1 Hz), 7.15 (2H, d, J=8.1 Hz), 6.24 (1H, m), 3.51 (2H, m), 2.85 
(2H, t, J=6.1 Hz), 2.66 (2H, q. J=7.4 Hz), 2.39 (3H, s), 2.38 (3H, s), 2.36 (3H, s), 1.25 (3H, t, 
J=7.4 Hz). 

EXAMPLE 35 

2-ETHYL-5.6-DIMETHYL- 3-(4-(2-far(4-METHYLPHENYL)SULFONYL1AMINn} 

CARBONYL)AMINQ1ETHY L>PHENYL)-3H-IMIDAZOr4.5-blPYRIDINE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-5,6-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3f/- 
imidazo[4,5-o]pyridine (Example 34). 
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mp 156.0-158.5 °C; 1 H-NMR (DMSO-d 6 ) 5 7.58 (1H, s), 7.48 (2H, d, J=8.1 Hz), 7.19-7.13 (4H, 
m), 6.98 (2H, d, J=8.1 Hz), 6.01 (1H, br.s), 3.15-2.98 (2H, m), 2.59-2.55 (2H, m), 2.50 (2H, q, 
J=7.6 Hz), 2.19 (3H, s), 2.13 (3H, s), 2.09 (3H, s), 1.01 (3H, t, J=7.6 Hz). 

5 EXAMPLE 36 

2-f4-(2-ETHYL-5.6-DIMETHYL-3H- IMIDAZOf4.5-b1PYRIDIN-3-YL)PHENYL1ETHYl(^ 
METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(2-ethyl-5 ) 6-dimethyl-3H-imidazo[4,5-/?]pyridin-3-yl)phenyl]ethanol (step 4 of Example 34). 
0 MS (ESI) m/z 493 (M + H) + ; 1 H-NMR (DMSO-d 6 ) 6 7.94 (2H, d, J=8.4 Hz), 7.78 (1H, s), 7.33 
(2H, d, J=8.1 Hz), 7.25-7.16 (4H, m), 4.35 (2H, t, J=6.6 Hz), 2.93 (2H, t, J=6.6 Hz), 2.73 (2H, 
q, J=7.4 Hz), 2.46 (3H, s), 2.43 (3H, s), 2.39 (3H, s), 1.28 (3H, t, J=7.4 Hz). 

EXAMPLE 37 

5 5,6-DICHLORO-2-ETHYL-3-(4-l2-far(4- 

METHYLPHENYL)SLJ LFONYLlAMINOICARBQNYL)AMINQ1ETHYL)PHENYLV3H- 
IMIDAZOf4.5-b1PYRIDINF 

STEP 1 . 2-{4-rf5.6-Dichloro-3 -nitro-2-Dvridinvl)amino1phenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
34 from 3-nitro-2,5,6-trichloropyridine (Horn, U.; Mutterer, F.; Weis, CD. Helv. Chim. Acta., 
1976, 59,190.) and 4-aminophenylethyl alcohol. 

MS (El) m/z 327 (M + ); 1 H-NMR (CDCI 3 ) 5 10.11 (1H, br.s), 8.58 (1H, s), 7.57 (2H, d, J=8.4 
Hz), 7.28 (2H, d, J=8.4 Hz), 3.93-3.86 (2H, m), 2.89 (2H ( t, J=6.6 Hz). 

STEP 2. 2-{4-f(3-Amino-5.6- dichioro-2-Dvridinvnamino1phenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(5,6-dichloro-3-nitro-2-pyridinyl)amino]pheny!}ethanol (step 1). 
MS (El) m/z 297 (M + ). 

STEP 3 2-r4-(2-Ethvl-5.6-dichlo ro-3/-/-imidazor4,5-^1pvridin-3-vnphenvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-5,6-dichloro-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
chloride. 

TLC Rf = 0.63 (ethyl acetate/hexane = 1:1). 

STEP 4. 2-f4-(2-Ethvl-5.6-dichlo ro-3H-imidazor4.5-b1pyridin-3-vnphenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
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1 from 2-[4-(2-Ethyl-5,6-dichloro-3H-imidazo[4,5-fe]pyridin-3-yl)phenyl]ethyl propionate (step 
3). 

MS (El) m/z 335 (M + ); H-NMR (CDCI 3 ) 8 8.11 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.32 (2H, d, 
J=8.1 Hz), 3.97 (2H, t, J=6.2 Hz). 2.99 (2H, t, J=6.2 Hz), 2.82 (2H, q, J=7.5 Hz), 1.36 (3H, t, 
5 J=7.5Hz). 

STEP 5. 3-r4-(2-ChloroethvnDhen v|1-2-ethvl-5.6-dicriloro-3H-imidazor4.5-fo1nwiriinP 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-5,6-dichloro-3«-imidazo[4,5-6]pyridin-3-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI 3 ) 5 8.13 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.1 Hz), 3.80 (2H, t, 
J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.82 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz). 

STEP 6. 2-f4-(2-Ethvl-5.6-dichloro-3H-imida7or4, 5-/?lDvridin-3-vnDhenvnethvl a 7 irte 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,6-dichloro-3H-imidazo[4,5-6]pyridine (step 5). 
MS (El) m/z 360 (M + ); ' H-NMR (CDCI 3 ) 6 8.11 (1H, s), 7.44 (2H, d, J=8.4 Hz), 7.33 (2H, d, 
J=8.4 Hz), 3.61 (2H, t, J=7.2 Hz), 3.00 (2H, t, J=7.2 Hz), 2.81 (2H, q, J=7.5 Hz), 1.35 (3H, t, 
J=7.5 Hz). 

STEP 7. 2-r4-(2-Ethvl-5,6-dichloro-3H-imidazor4 5-Dlpvridin-3-vnphen V nethvlaminP 
To a solution of 2-[4-(2-ethyl-5,6-dichloro-3H-imidazo[4,5-6]pyridin-3-yl)phenyl]ethyl azide 
(step 6, 69 mg, 0.2 mmol) in methanol (10 mL) was added Lindlar catalyst (5 mg). The 
resulting mixture was stirred for 6 h under hydrogen atmosphere. The mixture was filtered 
through a pad of Celite and the filtrate was concentrated. Purification by preparative TLC 
(dichloromethane/methanol = 10:1) gave 60 mg (94%) of the title compound as colorless 
solids: MS (El) m/z 334 (M + ); H-NMR (CDCI 3 ) 5 8.11 (1H, s), 7.43 (2H, d, J=8.3 Hz), 7.30 
(2H, d, J=8.3 Hz), 3.11 (2H. t, J=6.6 Hz), 2.92 (2H, t, J=6.6 Hz), 2.81 (2H, q, J=7.5 Hz), 1.35 
(3H, t, J=7.5 Hz). 

STEP8.5,6-Dichloro-?-ethvl-3-(442-f ar(4-methvlnhfinvnsulfonvnamino)carbonvn 
aminolethvl>Dhenvl) -3H-imidazor4.5-61pyridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5,6-dichloro-3AV-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 7). 
mp 188.0-189.0 °C; MS (ESI) m/z 532 (M + H) + ; H-NMR (CDCI 3 ) 5 8.12 (1H, s), 7.77 (2H, d, 
J=8.4 Hz), 7.36-7.25 (6H, m), 6.49 (1H, br.t, J=5.9 Hz), 3.54 (2H, dt, J=5.9, 7.0 Hz), 2.90 (2H, 
t, J=7.0 Hz), 2.78 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1 .33 (3H, t, J=7.5 Hz). 
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EXAMPLE 38 

5-CHLORO-2-ETHYL-6-METHYL-3-r4-/? -r(ff(4-METHYLPHENYL)SULFONYL1AMINOI 

CARBONYL)AMINQ1ET HYL>PHENYL)-3H-IMIDAZOr4.5-b1PYRIDINF 

STEP 1 . 2-l4-r(6-Ch loro-5-methvl-3-nitro-2-pyridinvnaminolDhenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 

34 from 2,6-dichloro-5-methyl-3-nitropyridine (Horn, U.; Mutterer, F.; Weis, CD. Helv. Chim. 

Acta., 1976, 59,190.) and 4-aminophenylethyl alcohol. 

H-NMR (CDCI 3 ) 5 10.05 (1H, br.s), 8.34 (1H, s), 7.57 (2H, d, J=7.7 Hz), 7.24 (2H, d, J=7.7 
Hz), 3.86 (2H, t, J=5.9 Hz), 2.87 (2H, t, J=5.9 Hz), 2.33 (3H, s). 

STEP 2. 2-{4-f(3-Amino-6-chloro -5-methvl-2-pyridinvnamino1phenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 

28 from 2-{4-[(6-chloro-5-methyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 

1 H-NMR (CDCI 3 ) 5 7.14-7.08 (4H, m), 6.86 (1H, s), 6.21 (1H, br.s), 3.79 (2H, t, J=6.4 Hz), 

2.78 (2H, t, J=6.4 Hz), 2.33 (3H, s). 

STEP 3. 2-f4-(5-Chloro-2-ethvl-6-met h vl-3Ay-imidazor4.5-DlPvridin-3-vnphenvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(3-amino-6-chloro-5-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2) and 
propionyl chloride. 

MS (El) m/z 371 (M + ). 

STEP 4. 2-r4-(5-Chloro-2-ethvl-6-meth v l-3Ay-imidazor4.5-blPvridin-3-vl)phenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(5-chloro-2-ethyl-6-methyl-3H-imidazo[4,5-D]pyridin-3-yl)phenyl]ethyl propionate 
(step 3). 

MS (El) m/z 315 (M + ); 1 H-NMR (CDCI 3 ) 5 7.87 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.29 (2H, d, 
J=8.4 Hz), 3.92 (2H, t, J=6.6 Hz), 2.96 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.7 Hz), 2.47 (3H, s), 
1.34(3H,t, J=7.7 Hz). 

STEP 5. 3-r4-(2-Chloroethvl)phenvn- 5 -chloro-2-ethvl-5-methvl-3Ay-imidazof4.5-61pvridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methyl-3H-imidazo[4,5-D]pyridin-3-yl)phenyl]ethanol (step 4). 
MS (El) m/z 333 (M + ); 1 H-NMR (CDCI 3 ) 5 7.88 (1H, s), 7.42 (2H, d, J=8.3 Hz), 7.33 (2H, d, 
J=8.3 Hz), 3.79 (2H, t, J=7.3 Hz), 3.17 (2H, t, J=7.3 Hz), 2.80 (2H, q, J=7.0 Hz), 2.48 (3H, s), 
1 .35 (3H, t, J=7.0 Hz). 
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STEP 6. 2-r4-(5-Chloro-2-ethvl-6-m e thvl-3H-imidazor4.5-61o V ridin-3-vl)phenvllethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 

1 from 3-[4-(2-chloroethyl)phenyl]-5-chloro-2-ethyl-5-methyl-3H-imidazo[4,5-fc]pyridine (step 

5) . 

H-NMR (CDCI 3 ) 8 7.87 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 3.59 (2H, t, 
J=7.1 Hz), 2.98 (2H, t, J=7.1 Hz), 2.81 (2H, q, J=7.6 Hz), 2.48 (3H, s), 1.35 (3H, t, J=7.6 Hz). 

STEP 7. 2-f4-(5-Chloro-2-ethvl-6-me t hvl-3Ay-imidazof4.5-61Pvridin-3-vl)Dhenvllethvlamine. 
The title compound was prepared according to the procedure described in step 7 of Example 

37 from 2-[4-(5-chloro-2-ethyl-6-methyl-3H-imidazo[4,5-ib]pyridin-3-yl)phenyl]ethyl azide (step 

6) . 

H-NMR (CDCI3) 8 7.88 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 3.07 (2H, t, 
J=6.8 Hz), 2.87 (2H, t, J=6.8 Hz), 2.80 (2H, q, J=7.3 Hz), 2.48 (3H, s), 1.34 (3H, t, J=7.3 Hz). 

STEP 8. 5-Chloro-2-ethvl-6-methvl-3-(4 - (2-rar(4-meth V |Dhenvnsulfnn Y l1 aminn} 
carbonvna mino1ethvl)Dhenvn-3H-imidazor4.5-b1pyririinf» 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(5-chloro-2-ethyl-6-methyl-3«-imidazo[4,5-6]pyridin-3-yl)phenyl]ethylamine (step 

7) . 

mp 205-206 °C; MS (ESI) m/z 512 (M + H) + ; 1 H-NMR (CDCI 3 ) 8 7.90 (1H, s), 7.79 (2H, d, 
J=8.3 Hz), 7.33-7.23 (6H, m), 6.46 (1H, br.s), 3.55-3.49 (2H, m), 2.88 (2H, t, J=6.8 Hz), 2.76 
(2H, q, J=7.6 Hz), 2.48 (3H, s), 2.41 (3H, s), 1 .31 (3H, t, J=7.6 Hz). 

EXAMPLE 39 

5-CHLORO-2-ETHYL-7-METHYL-3-(4-l2-f t |r(4-METHYLPHENYL^SULFONYL1AMINO^ 

CARBONYL)AMINQlETH YL)PHENYLK3Ay-IMIDAZOr4.5-b1PYRIDINE 

STEP 1 . 2-{4-r(6-Chloro-4-methvl-3 - nitro-2-DvridinvnaminolDhenvl>ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 

34 from 2,6-dichloro-4-methyl-3-nitropyridine (Inubushi, A.; Kawano, E.; Shimada, Ke.; et al. 

PCTInt. Appl., WO 9802442 (1998)) and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI 3 ) 8: 9.56 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 Hz), 6.64 (1H, s), 
3.84 (2H, t, J=6.4 Hz), 2.84 (2H, t, J=6.4 Hz), 2.55 (3H, s). 

STEP 2. 2-{4-r(3-Amino-6-chloro-4 - methvl-2-Pvridinvnaminolphenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 

28 from 2-{4-[(6-chloro-4-methyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 1). 
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MS (El)m/z277 (M + ). 

STEP 3. 2-r4-(5-Chloro-2-ethvl-7- meth^ propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-6-chloro-4-methyl-2-pyridinyl)amino]phenyl}ethanol (step 2). 
TLC Rf = 0.46 (ethyl acetate/hexane = 1:1). 

STEP 4. 2-f4-(5-Chlor o-2-ethvl-7-methvl-3H-imidazof4.5-£>1pyridin-3-vnDhenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(5-chloro-2-ethyl-7-methyl-3H-imida2o[4,5-d]pyridin-3-yl)phenyl]ethyl propionate 
(step 3). 

MS (El) m/z 315 (M + ); 1 H-NMR (CDCI 3 ) 6 7.43 (2H, d, J=8.4 Hz), 7.31 (2H, d, J-8.4 Hz), 7.07 
(1H, s), 4.00-3.85 (2H, m), 2.97 (2H, t, J=6.6 Hz), 2.83 (2H, q, J=7.5 Hz), 2.68 (3H, s), 1.30 
(3H, t, J=7.5 Hz). 

STEP 5. 3-r4-(2-Chloroethvnphen vn-5-chloro-2-ethvl-7-methvl-3H-imidazor4.5-t>1pyridine 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(5-chloro-2-ethyl-7-methyl-3H-imidazo[4,5-/)]pyridin-3-yl)phenyl]ethanol (step 4). 
1 H-NMR (CDCI 3 ) 5 7.42 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.1 Hz), 7.07 (1H, s), 3.79 (2H, t, 
J=7.3 Hz), 3.17 (2H, t, J=7.3 Hz), 2.83 (2H, q, J=7.5 Hz), 2.68 (3H, s), 1.30 (3H, t, J=7.5 Hz). 

STEP 6. 2-r4-(5-Chloro-2-ethvl-7-meth vl-3H-imidazof4.5-blDvridin-3-vnphenvllethvl azidg 
The title compound was prepared according to the procedure described in step 8 of Example 

1 from 3-[4-(2-chloroethyl)phenyl]-5-chloro-2-ethyl-7-methyl-3H-imidazo[4,5-^]pyridine (step 
5). 

1 H-NMR (CDCI3) 5 7.42 (2H, d, J=8.6 Hz), 7.33 (2H, d, J=8.6 Hz), 7.07 (1H, s), 3.56 (2H, t, 
J=7.2 Hz), 2.99 (2H, t, J=7.2 Hz), 2.83 (2H, q, J=7.5 Hz), 2.68 (3H, s), 1.29 (3H, t, J=7.5 Hz). 

STEP 7. 2-f4-(5-Chloro-2-ethvl-7- methvl-3H-imidazor4.5-^1pyridin-3-vl)phenvl1ethvlamine. 
To a stirred solution of 2-[4-(5-chloro-2-ethyl-7-methyl-3fy-imidazo[4 ( 5-/3]pyridin-3- 
yl)phenyl]ethyl azide (step 6, 57 mg, 0.2 mmol) in THF (5 mL) was added triphenylphosphine 
(47 mg, 0.2 mmol) at room temperature. After completion of the addition, the stirring was 
continued for an additional 3 h at the same temperature. To the resulting mixture was added 
water (0.1 mL) at room temperature, and the reaction mixture was stirred at room 
temperature for 20 h. The mixture was concentrated to give colorless solids. Purification by 
preparative TLC (dichloromethane/methanol/triethylamine = 10:1:1) gave 13 mg (25%) of the 
title compound as colorless solids: MS (El) m/z 313 (M + ). 



-124- 



STEP 5-Chloro-2-ethvl-7-methvl-3-(4-(2-far(4- 

methvlphenvl)sulfonvnamino)car bonvnamino1ethvl)Dhenvl)-3H-imid 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(5-chloro-2-ethyl-7-methyl-3H-imidazo[4 ) 5-/?]pyridin-3-yl)phenyl]ethylamine (step 
7). 

MS (ESI) m/z 512 (M + H) + ; 'hl-NMR (CDCI 3 ) 5: 7.80 (2H, d, J=8.4 Hz), 7.34-7.23 (6H, m), 
7.09 (1H, s), 6.37 (1H, br s), 3.56-3.52 (2H, m), 2.88 (2H, t, J=6.8 Hz), 2.77 (2H, q, J=7.5 Hz), 
2.69 (3H, s), 2.42 (3H, s), 1.26 (3H, t, J=7.5 Hz). 

EXAMPLE 40 

2-ETHYL-7-METHYL-3-(4- l2-rar(4-METHYLPHENYL^SULFONYLlAMINO; 

CARBQNYL)AMIN01ETH YL)PHENYLV6-r(METHYLSULFONYL)AMIN01-3H-IMIDAZOf4.5- 
61PYRIPINE 

STEP 1.2-(4-r(4-Meth vl-3.5-dinitro-2-pvridinvl)aminolDhenvl)ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-4-methyl-3,5-dinitropyridine. (Czuba, Rocz.Chem., 1967, 41, 479) and 4- 
aminophenylethyl alcohol. 

1 H-NMR (CDCI 3 ) 5 8.90 (1H, s), 8.50 (1H, br.s), 7.40 (2H, d, J=8.4 Hz), 7.23 (2H, d, J=8.4 
Hz), 3.82 (2H, t, J=6.6 Hz), 2.84 (2H, t, J=6.6 Hz), 2.62 (3H, s). 

STEP 2. 2-(4-r(3-Ami no-4-methvl-5-nitro-2-Dyridinvnamino1phenvl)ethanol 
To a stirred solution of 2-{4-[(4-methyl-3,5-dinitro-2-pyridinyl)amino]phenyl}ethanol (step 1, 4.2 
g, 13.1 mmol), triethylamine (9.6 mL, 68.9 mmol), 10% Pd-C (624 mg, 0.59 mmol) in 
acetonitrile (14 mL) was added dropwise a solution of formic acid (2.3 mL, 61.0 mmol) in 
acetonitrile (6.2 mL) at 0°C over a period of 30 min. After stirring at room temperature for 5 h, 
the mixture was filtered through a pad of Celite, and the filtrate was concentrated. The 
residue was dissolved in dichloromethane (100 mL). The solution was washed with 1N 
aqueous NaOH (50 mL), brine (50 mL), dried (MgS0 4 ), and concentrated. Purification by 
flash column chromatography on silica gel eluting with hexane/ethyl acetate (gradient elution 
from 1:1 to 1 :2) afforded 2.2 g (60 %) of the title compound as red crystals: 1 H-NMR (CDCI 3 ) 5 
8.42 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.21 (2H, d, J=8.4 Hz), 6.7 (1H, br s), 3.85 (2H ( t, J=6.4 
Hz), 2.86 (2H, t, J=6.6 Hz), 2.47 (3H, s). 

STEP 3. 2-r4-(2-Ethvl-7-methvl-6-n itro-3H-imidazor4.5-iblDvridin-3-vl)Dhenvl1ethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[(3-amino-4-methyl-5-nitro-2-pyridinyl)amino]phenyl}ethanol (step 2) and propionyl 
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chloride. 

H-NMR (CDCI3) 5 9.03 (1H, s), 7.48 (2H, d, J=8.6 Hz), 7.33 (2H, d, J=8.4 Hz), 4.38 (2H, t, 
J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 3.03 (3H, s), 2.87 (2H, q, J=7.6 Hz), 2.35 (2H, q, J=7.6 Hz), 
1.35 (3H, t, J=7.4 Hz), 1.13 (3H, t, J=7.4 Hz). 

STEP 4. 2-r4-(6-Amino-2-ethvl-7-methvl-3H-imidazQr4 , 5-/?lPvridin-3-vl)phenvllethvl propionate 
A suspension of 2-[4-(2-ethyl-7-methyl-6-nitro-3AY-imidazo[4,5-to]pyridin-3-yl)phenyl]ethyl 
propionate (step 3, 2.5 g, 6.6 mmol), 10% Pd-C (250 mg, 0.23 mmol) in methanol (100 mL) 
was stirred under hydrogen atmosphere for 2 h. The suspension was filtered through a pad of 
Celite, and the filtrate was concentrated to afford 2.4 g (99%) of the title compound as a 
brown oil: 1 H-NMR (CDCI 3 ) 5 7.82 (1H, s), 7.41 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.4 Hz), 4.35 
(2H, t, J=7.0 Hz), 3.51 (2H, br.s), 3.03 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.5 Hz), 2.53 (3H, s), 
2.35 (2H, q, J=7.5 Hz), 1 .29 (3H, t, J=7.5 Hz), 1 .44 (3H, t, J=7.5 Hz). 



g-j — 2-(4-{2-Ethvl-7-methvl-6 -r(methvlsulfonvl)amino1-3H-imidazor4.5-olpvridin-3- 

s* i 



15 STEP 5. 

vDphenvltethvl propionate 

To a stirred solution of 2-[4-(6-amino-2-ethyl-7-methyl-3H-imidazo[4,5-6]pyridin-3- 
yl)phenyl]ethyl propionate (step 4, 1.0 g, 3.0 mmol) and pyridine (280 mg, 3.5 mmol) in 
dichloromethane (18 mL) was added methanesulfonyl chloride (372 mg, 3.3 mmol) at 0°C, 

20 and the mixture was stirred at room temperature for 16h. The reaction was quenched with 
water (10 mL), and the mixture was extracted with dichloromethane (50 mL). The organic 
layer was washed with brine (50 mL), dried (MgS0 4 ), and concentrated. Purification by flash 
column chromatography on silica gel eluting with ethyl acetate (gradient elution from 1:1 to 
1:2) afforded 890 mg (70 %) of the title compound as an amber oil: H-NMR (CDCI 3 ) 5 8.26 

25 (1 H, s), 7.43 (2H, d, J=8.4 Hz), 7.32 (2H, d, J=8.2 Hz), 7.00 (1 H, br.s), 4.35 (2H, t, J=7.0 Hz), 
3.03-3.01 (5H, m), 2.85 (2H, q, J=7.5 Hz), 2.75 (3H, s), 2.35 (2H, q, J=7.5 Hz), 1.30 (3H, t, 
J=7.5 Hz), 1.14 (3H, t, J=7.5 Hz). 

S - IE ^ & A/-(2-Ethvl-3-r4-f2-hvdroxvethvnDhenY n-7-methvl-3H-imidazor4.5-61pvridin-6- 

30 vDmethanesulfonamide 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-(4-{2-ethyl-7-methyl-6-[(methylsulfonyl)amino]-3H-imidazo[4,5-o]pyridin-3- 
yl}phenyl)ethyl propionate (step 5). 

1 H-NMR (CDCI3) 5 8.22 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.4 Hz), 6.52 (1H, 
35 br.s), 3.93 (2H, t, J=6.6 Hz), 3.03 (3H, s), 2.97 (2H, t. J=6.6 Hz), 2.85 (2H, q, J=7.6 Hz), 2.76 
(3H, s), 1.32 (3H,t, J=7.4 Hz). 
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21^2 ^ A/-{3-r4-(2-ChloroethvnDh envll-2-ethvl-7-methvl-3H.imidazof4.5-blD V ridin-6- 

vDmethanesulfonamide 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from A/-{2-ethyl-3-[4-(2-hydroxyethyl)phenyl]-7-methyl-3«-imidazo[4,5-b]pyridin-6- 
5 yl}methanesulfonamide (step 6). 
TLC Rf = 0.40 (ethyl acetate). 

§ISE! *L A/-(3-r4-(2-Azidoethvnr)h envll-2-ethvl-7-methvl-3f/-imida2or4.5-blpvridin-6- 

vDmethanesulfonam ide 

.0 The title compound was prepared according to the procedure described in step 8 of Example 

1 from 'V-{3-[4-(2-chloroethyl)phenyl]-2-ethyl-7-methyl-3H-imidazo[4 > 5-/)]pyridin-6- 
yl}methanesulfonamide (step 7). 

H-NMR (CDCI 3 ) 5 8.26 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.34 (2H, d, J=8.1 Hz), 6.65 (1H, 
br.s), 3.59 (2H, t, J=7.0 Hz), 3.03 (3H, s), 2.99 (2H, t, J=7.1 Hz), 2.86 (2H, q. J=7.4 Hz), 2.75 
5 (3H,s), 1.31 (3H,t, J=7.5Hz). 

SI^E 9, A/-{3-f4-(2-AminoethvnDhe nvll-2-ethvl-7-methvl-3H-imidazor4.5-felDvridin-fi- 

vDmethanesulfonamide 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from ^-{3-t4-(2-azidoethyl)phenyl]-2-ethyl-7-methyl-3H-imidazo[4,5-6]pyridin-6- 

yl}methanesulfonamide (step 8). 
TLC Rf = 0.05 (ethyl acetate). 

STEP 1 0. 2-EthYl-7-methyl-3-(4-(2-rar(4-methvlDh e n vnsulfon V namino>carbon V n a minnl Pth Y i } 
phenvl)-6-rfmethvl sulfonvnamino1-3H-imidazor4.5-dlpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from A/-{3-[4-(2-aminoethyl)phenyl]-2-ethyl-7-methy1-3H-imidazo[4,5-b]pyridin-6- 
yl}methanesulfonamide (step 9). 

mp 166 °C; MS (ESI) m/z 571 .25 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 8.16 (1H, s), 7.81 (2H, d, J=8.1 
Hz), 7.31-7.18 (6H, m), 6.39 (1H, br.s), 3.48-3.46 (2H, m), 3.00 (3H, s), 2.82-2.71 (7H, m), 
2.39 (3H, s), 1 .26 (3H, t, J=7.2 Hz). 

EXAMPLE 41 

6-CYANO-2-ETHYL-5.7-DIMETHYL-3-f 4-(2-r^f(4-METHYLPHENYL^SULFONYL] AMINO) 

CARBONYL^AMIN01FT HYL)PHENYL)-3H-IMIDAZQf4.5-blPYRIDINE 

STEP 1 .6-Hvdrox v-2.4-dimethvlnicotinonitrile 

To a stirred solution of 6-amino-2,4-dimethylnicotinonitrile (Sato, K.; et al. Bull.Chem.Soc.Jpn., 
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1969, 42, 2319., 22.4 g, 152 mmol) in 5% aqueous sulfuric acid (600 mL) was added 
dropwise a solution of sodium nitrite (25.2 g, 365 mmol) in water (100 mL) at 0°C, and the 
mixture was stirred at room temperature for 16 h. The resulting precipitate was collected by 
filtration to afford 10.2 g (45%) of the title compound: 1 H-NMR (DMSO-d 6 ) 5 12.27 (1H, br.s), 
6.17 (1H, s), 2.38 (3H, s), 2.20 (3H, s). 

STEP 2. 6-Hvdroxv-2,4-dimethvl-5-nitronicotinonitrile 

To a stirring mixture of nitric acid (fuming, 36 mL) and sulfuric acid (18 mL) was added 6- 
hydroxy-2,4-dimethylnicotinonitrile (step 1, 9.0 g, 60.8 mmol) in one portion, and the mixture 
was stirred at room temperature. After 1h, the mixture was poured in water (100 mL) and 
neutralized with 2N aqueous NaOH. The resulting precipitates were collected by filtration to 
afford 3.2g (27%) of the title compound: 1 H-NMR (DMSO-d 6 ) 8 2.28 (3H, s), 2.1 1 (3H, s). 

STEP 3. 6-Chloro- 2.4-dimethyl-5-nitronicotinonitrile 

A mixture of 6-hydroxy-2,4-dimethyl-5-nitronicotinonitrile (step 2, 3.2 g, 16.6 mmol) and 
phosphorus oxychloride (20 mL) was stirred at 100°C for 16h. After cooling, the mixture was 
poured in water (100 mL). The resulting mixture was extracted with dichloromethane (3 x 100 
mL). The organic layer was washed with brine (50 mL), dried (MgS0 4 ), and concentrated to 

afford 2.3g (66%) of the title compound as brown solids: 1 H-NMR (DMSO-d 6 ) 5 2.82 (3H, s), 
2.52 (3H, s). 

STEP 4. 6-r4-(2-Hvdroxvethvnanilino 1-2.4-dimethvl-5-nitronicotinonitrilft 
The title compound was prepared according to the procedure described in step 3 of Example 
1 from 6-chloro-2,4-dimethyl-5-nitronicotinonitrile (step 3) and 4-aminophenylethyl alcohol. 
H-NMR (CDCI 3 ) 5 9.37 (1H, br.s), 7.51 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 3.89-3.87 
(2H, m), 2.89 (2H, t, J=6.4 Hz), 2.72 (3H, s), 2.65 (3H, s), 1 .46 (1 H, t, J=5.8 Hz). 

STEP 5. 5-Amino-6-f4-(2-hvdroxvet hvl)anilino1-2.4-dimethvlnicotinonitrile 
The title compound was prepared according to the procedure described in step 4 of Example 
1 from 6-[4-(2-hydroxyethyl)anilino]-2.4-dimethyl-5-nitronicotinonitrile (step 4). 
H-NMR (CDCI3) 8 7.49 (2H, d, J=8.6 Hz), 7.19 (2H, d, J=8.4 Hz), 6.98 (1H, br.s), 3.89-3.82 
(2H, m), 3.11 (2H, br.s), 2.85 (2H, t, J=6.6 Hz), 2.58 (3H, s), 2.38 (3H, s), 1.44 (1H, t, J=5.6 
Hz). 



S J^£ & 2-r4-(6-Cvano-2-ethvl-5.7 -dimethvl-3/-/-imidazor4.5-blpvridin-3-vl)phenvllethvl 

propionate 
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The title compound was prepared according to the procedure described in step 5 of Example 

1 from 5-amino-6-[4-(2-hydroxyethyl)anilino]-2,4-dimethylnicotinonitrile (step 5) and propionyl 
chloride. 

TLC Rf = 0.4 (hexane/ethyl acetate = 1:1). 

SJEE L 2-Ethyl-3-r4-(2-hvdroxvethvnphenvll-5.7-dimethvl-3Ay-imidazor4.5-/)lDvridine-6- 

carbonitrile 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(6-cyano-2-ethyl-5,7-dimethyl-3H-imidazo[4 t 5-ib]pyridin-3-yl)phenyl]ethyl 
propionate (step 6). 

1 H-NMR (CDCI 3 ) 5 7.46 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 4.01-3.94 (2H, m), 3.49- 
3.47 (1H, m), 3.00 (2H, t, J=6.3 Hz), 2.86 (3H, s), 2.83 (2H, q, J=7.4 Hz), 2.74 (3H, s), 1.32 
(3H, t, J=7.6 Hz). 



STEP 8. 



3-[4-(2-Ch loroethvnDhenvl1-2-ethvl-5.7-dimethvl-3H-imidazor4.5-felDvridine-6- 



carbonitrile 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-ethyl-3-[4-(2-hydroxyethyl)phenyl]-5,7-dimethyl-3/-/-imidazo[4 ( 5-&]pyridine-6- 
carbonitrile (step 7). 

TLC Rf = 0.8 (hexane/ethyl acetate = 1:1). 

JL 3-r4-(2-Azid oethvnDhenvn-2-ethvl-5.7-dimethvl-3/-/-imidazor4.5-£>1pvridine-6- 

carbonitrile 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from 3-[4-(2-chloroethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4 ( 5-t»]pyridine-6- 
carbonitrile (step 8). 

1 H-NMR (CDCI3) 5 7.46 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.2 Hz), 3.62 (2H, t, J=7.1 Hz), 3.02 
(2H, t, J=7.1 Hz), 2.86 (3H, s), 2.82 (2H, q, J=7.6 Hz), 2.73 (3H, s), 1.31 (3H, t, J=7.6 Hz). 

§HE 1Q. 3-r4-(2-Ami noethvl)phenvn-2-ethvl-5.7-dimethvl-3H-imidazor4,5-t>1pvridine-6- 

carbonitrile 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 3-[4-(2-azidoethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-£)]pyridine-6-carbonitrile 
(step 9). 

TLC Rf = 0.05 (hexane/ethyl acetate = 1:1). 



STEP 



11 



6-Cvano-2-ethvl-5.7-dimethvl-3-(4-(2-fr{ rr4- 



01 
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methvlphenvl)sulfonvnamino) carbonvl)amino1ethvl>phenvlV3H-imidazor4.5-^Dvridine 
The title compound was prepared according to the procedure described in step 10 of Example 

1 from 3-[4-(2-aminoethyl)phenyl]-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-f)]pyridine-6- 
carbonitrile (step 10). 

5 mp 133 °C; MS (ESI) m/z 517.12 (M + H) + ; 1 H-NMR (CDCI 3 ) 8 7.78 (2H, d, J=8.1 Hz), 7.37- 
7.25 (6H, m), 6.46 (1H, br.s), 3.56-3.54 (2H, m), 2.92 (2H, t, J=7.0 Hz), 2.85 (3H, s), 2.76 (2H, 
q, J=6.0 Hz), 2.68 (3H, s), 2.41 (3H, s), 1.29 (3H, t, J=6.2 Hz). 

EXAMPLE 42 

10 2-ETHYL-4.6-DIMETHYL-1 -(4-l2-r(ffr4-METHYLPHENYL)SULFONYL1AMINr)} 
CARBONYL^AMINO|F THYL)PHENYL)-1Ay-IMIDAZOr4.5-c1PYRIDINF 
STEP 1 . 2-M-rf2. 6-Dimethvl-3-nitro-4-Dvridinvl)amino1ohenvl>ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 4-chloro-2,6-dimethyl-3-nitropyridine (Tanaka, A; et al. J.Med.Chem., 1999, 41, 4408.) 
15 and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI 3 ) 6 8.74 (1H, br.s), 7.31 (2H, d, J=8.2 Hz), 7.18 (2H, d, J=8.2 Hz), 6.68 (1H, 
H * s ). 3.95-3.89 (2H, m), 2.91 (2H, t, J=6.6 Hz), 2.72 (3H, s), 2.36 (3H, s). 

O STEP 2. 2-(4-r(3-Amino-2.6-dim ethvl-4-Dvridinvl)amino1phenvl)ethanol 

20 The title compound was prepared according to the procedure described in step 4 of Example 
p 1 from 2 -{ 4 -[( 2 .6-dimethyl-3-nitro-4-pyridinyl)amino]phenyl}ethanol (step 1). 

H 1 H-NMR (CDCI 3 ) 5 7.19 (2H, d, J=8.4 Hz), 7.01 (2H ( d, J=8.6 Hz), 6.76 (1H, s), 5.82 (1H, 

br.s), 3.87 (2H, t, J=6.4 Hz), 3.18 (2H, br.s), 2.85 (2H, t, J=6.4 Hz), 2.44 (3H, s), 2.35 (3H, s). 

25 STEP 3. 2-K-(2-Ethvl-4.6-dimethvl-1H- imidazor4.5-c1pvridin-1-vnDhenvnethvl propionate 

A mixture of 2-{4-[(3-amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2, 2.4 g, 9.3 
mmol), propionic anhydride (13 mL, 101 mmol) and propionic acid (13 mL, 174 mmol) was 
stirred at 120 °C for 16h. After cooling, the mixture was diluted with 2N aqueous NaOH (150 
mL) and extracted with dichloromethane (3 x 150 mL). The combined organic extracts were 

30 washed with brine (50 mL), dried (MgS0 4 ), and concentrated. Purification by flash column 
chromatography on silica gel eluting with dichloromethane/methanol (gradient elution from 
20:1 to 10:1) afforded 2.3 g (69 %) of the title compound as a brown oil: 1 H-NMR (CDCI 3 ) 5 
7.44 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.2 Hz), 6.72 (1H, s), 4.38 (2H, t, J=6.9 Hz), 3.07 (2H, t, 
J=7.1 Hz), 2.88 (3H, s), 2.82 (2H, q, J=7.6 Hz), 2.56 (3H, s), 2.36 (2H, q, J=7.6 Hz), 1.29 (3H, 

35 t, J=7.6 Hz), 1.15 (3H, t, J=7.7 Hz). 



STEP 4. 2-r4-(2-Ethvl- 4,6-dimethvl-1 /-/-imidazor4,5-c1pyridin-1 -vnphenyllethanol 
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The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-imidazo[4 ) 5-c]pyridin-1-yl)phenyl]ethyl propionate (step 
3). 

1 H-NMR (CDCI 3 ) 5 7.46 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 6.73 (1H, s), 4.00 (2H t t, 
J=6.6 Hz), 3.01 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.5 Hz), 2.54 (3H, s), 1.29 (3H, 
t, J=7.5 Hz). 

STEP 5. 1-f4-(2-ChloroethvnDhen vn-2-ethvl-4.6-dimethvl-1A7-imidazor4,5-clpyridine 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 4). 
TLC Rf = 0.1 (ethyl acetate). 

STEP 6. 1-r4-(2-AzidoethvnDhenvn- 2-ethvl-4.6-dimethvl-1 H-imidazor4.5-clpyridine 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridine (step 5). 
1 H-NMR (CDCI3) 5 7.46 (2H, d, J=8.0 Hz), 7.29 (2H, d, J=7.7 Hz), 6.72 (1H, s), 3.62 (2H, t, 
J=6.9 Hz), 3.02 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.4 Hz), 2.56 (3H, s), 1.29 (3H, 
t, J=7.6 Hz). 

STEP 7. 2-f4-(2-Ethvl-4.6-dimethvl-1 H-imidazor4.5-clDvridin-1 -vnphenvllethvlarnine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-4,6-dimethyl-1W-imidazo[4,5-c]pyridine (step 6). 
1 H-NMR (CDCI3) 5 7.42 (2H, d, J=8.2 Hz), 7.26 (2H, d, J=8.4 Hz), 6.73 (1H, s), 3.08 (2H, t, 
J=6.9 Hz), 2.90-2.78 (4H, m), 2.88 (3H, s), 2.56 (3H, s), 1.30 (3H, t, J=7.3 Hz). 

STEP 8. 2-Ethvl-4.6-di methvl-1 -(4-(2-r((r(4-methvlphenvnsulfonvl1amino) 
carbonvl)amino1ethvl)phenvn-1H-imidazor4,5-clpvridine 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethylamine (step 7). 
mp 143 °C; MS (ESI) m/z 492.12 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 7.77 (2H, d, J=8.3 Hz), 7.38 
(2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=8.4 Hz), 6.77 (1H, s), 3.58-3.51 (2H, 
m), 2.92 (2H, t, J=7.0 Hz), 2.89 (3H, s), 2.79 (2H, q, J=7.5 Hz), 2.53 (3H, s), 2.38 (3H, s), 1.28 
(3H, t, J=7.5 Hz). 

EXAMPLE 43 

2-ETHYL-1-( 4-(2-rarr4-METHYLPHENYL)SULFONYL1AMINO^ 
CARBONYL)AMINQ1ETHYUPHENYL)-1/-/-BENZIMIDAZQLE 
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STEP 1. 2-[4-(2-Nitroanilino)phenyl]ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloronitrobenzene and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI 3 ) 5 9.47 (1H, s), 8.21 (1H, dd, J=1.5, 8.8 Hz), 7.40-7.16 (6H, m), 6.81-6.70 
(1H, m), 3.91 (2H, t, J=6.5 Hz), 2.90 (2H, t, J=6.5 Hz). 

STEP 2. 2-r4-(2-Aminoanilino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 4 of Example 
1 from 2-[4-(2-nitroanilino)phenyl]ethanol (step 1 ). 

1 H-NMR (CDCI3) 5 7.15-6.96 (4H, m), 6.82-6.66 (4H, m), 5.14 (1H, s), 3.80 (2H, t, J=6.6 Hz), 
3.75 (2H, br.s), 2.79 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-(2-Ethvl-1A-/-benzimidazol-1-vl)phenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-aminoanilino)phenyl]ethanol (step 2) and propionyl chloride. 
MS (El) m/z 322 (M + ); 1 H-NMR (CDCI 3 ) 5 7.79 (1H, d, J=7.7 Hz), 7.43 (2H, d, J=8.6 Hz), 7.34- 
7.06 (5H, m), 4.38 (2H, t, J=7.0 Hz), 3.07 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.5 Hz), 2.36 (2H, 
q, J=7.6 Hz), 1.35 (3H, t, J=7.5 Hz), 1.15 (3H, t, J=7.6 Hz). 

STEP 4. 2 -f4-(2-Ethvl-1H-benzimidazol-1-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCI3) 5 7.81-7.75 (1H, m), 7.45 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.25- 
7.08 (3H, m), 3.98 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.5 Hz), 1 .26 (3H, t, 
J=7.5 Hz). 

STEP 5. 2 -[4-(2-Ethvl-1H-benzimidazol-1-vnphenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 
from 2-[4-(2-ethyi-1H-benzimidazoi-1-yl)phenyl]ethanol (step 4). 

MS (El) m/z 291 (M + ); 1 H-NMR (CDCI 3 ) 5 7.81-7.76 (1H, m), 7.43 (2H, d, J=8.3 Hz), 7.40-7.06 
(5H, m), 3.62 (2H, t, J=6.5 Hz), 3.04 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.5 Hz), 1.27 (3H, t, 
J=7.5 Hz). 

STEP 6. 2 -r4-(2-Ethvl-1/-/-benzimidazol-1-vnphenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
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H-NMR (CDCI3) 5 7.80-7.74 (1H, m), 7.45-7.06 (7H, m) t 3.06 (2H, t, J=6.5 Hz), 2.89 (2H, t, 
J=6.5 Hz), 2.76 (2H, q, J=7.5 Hz), 1.26 (3H, t, J=7.5 Hz). 

STEP 7. 2-Ethyl-1-( 4-{2-r ( (r ( 4-methvlph 
benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 

1 H-NMR (CDCI3) 5 7.75 (1H, d, J=8.8 Hz), 7.71 (2H, d, J=8.3 Hz), 7.39- 7.14 (8H, m), 7.07 
(1H, d, J=8.8 Hz), 6.68 (1H, br.s), 3.62-3.54 (2H, m), 2.94 (2H, t, J=6.3 Hz), 2.79 (2H, q, J=7.0 
Hz), 2.41 (3H, s), 1.33 (3H t t, J=7.0 Hz). 

EXAMPLE 44 

2-f4-(2-ETHYL-1H-BEN Z)MlDAZOL-1-YL)PHENYL]ETHYL (4-METHYLPHENYL^ 
SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 43). 

1 H-NMR (CDCI3) 5 7.93 (2H, d, J=8.3 Hz), 7.85-7.75 (2H, m), 7.40- 7.15 (7H, m), 7.08 (1H, d, 
J=8.8 Hz), 4.77 (1H, br.s) 4.36 (2H, t, J=6.4 Hz)„ 3.00 (2H, t, J=6.4 Hz), 2.78 (2H, q, J=7.0 
Hz), 2.44 (3H, s), 1.32 (3H, t, J=7.0 Hz). 

EXAMPLE 45 

4-METHYL-2-ETHYL-3-f r 4 -(2-f((r(4-METHYLPHENYL^SULFONYLlAMINO} 
CARBONY L)AMINQ1ETHYL>PHENYLM H-BENZIMIDAZOI F 
STEP 1. 2 -r4-(3-Methvl-2-nitroanilino)Dhenvl1ethanol 

A mixture of 2-nitro-3-methylaniline (Newman, M.S.; Kannan R. J. Org. Chem., 1976, 41, 
3356., 1.9 g, 12.4 mmol) , 4-bromophenylethyl alcohol (2.5 g, 12.4 mmol), K 2 C0 3 (1.7 g, 12.4 
mmol) and Cul (230 mg, 1.24 mmol) was placed in a sealed tube and heated at 200 °C for 2 
h. After cooling, the mixture was poured into water (100 mL) and extracted with ethyl acetate 
(300 mL). The organic layer was washed with 2N aqueous NaOH (100 mL) and brine (100 
mL), then dried (Na 2 S0 4 ), and concentrated. Purification by flash column chromatography on 
silica gel eluting with hexane/ethyl acetate (1:1) to afford 700 mg (21%) of the title compound 
as an orange oil: 1 H-NMR (CDCI 3 ) 5 7.77 (1H, br.s), 7.09-7.45 (6H, m), 6.69 (1H, d, J=6.3 Hz), 
3.83 (2H, t, J=6.6 Hz), 2.82 (2H, t, J=6.6 Hz), 2.59 (3H, s). 

STEP 2. 2 -r4-(2-Amino-3-methvlanilino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(3-methyl-2-nitroanilino)phenyl]ethanol (step 1). 
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H-NMR (CDCI3) 8 7.02 (2H, d, J=8.2 Hz), 6.95 (1H, d, J=7.7 Hz), 6.91 (1H, d, J=7.0 Hz), 6.65 
(1H, dd, J=7.0 Hz, 7.7 Hz). 6.62 (2H, d, J=8.2 Hz), 5.15 (1H, br.s), 3.75 (2H, t, J=6.6 Hz), 2.73 
(2H, t, J=6.6Hz), 2.19 (3H,s). 

STEP 3. 2-r4-(2-Ethvl-4-methvl-1H-benzimi dazol-1-vnphenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-3-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
TLC Rf = 0.6 (hexane: ethyl acetate = 1:1). 

10 STEP 4. 2-r4-(2-Ethvl-4- methvl-1 H-benzimidazol-1-vn P henvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-ethyl-4-methyl-1«-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 

1 H-NMR (CDCI3) 8 7.41-7.43 (2H, m), 7.29 (2H, d, J=6.4 Hz), 7.07 (2H, d, J=6.4 Hz), 6.91- 

6.94 (1H, m), 3.97 (2H, t, J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.5 Hz), 2.71 (3H, 
s), 1 .27 (3H, t, J=7.5 Hz). 

STEP 5. 1-f4-(2-Chloroethvl)phen vn-2-ethvl-4-methvl-1 AV-benzimidaTnlf. 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-4-methyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI3) 8 7.43 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.07-7.09 (2H, m), 6.90- 

6.95 (1H, m), 3.81 (2H, t, J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.84 (2H, q, J=7.5 Hz), 2.72 (3H, 
s), 1.27 (3H,t, J=7.5Hz). 

STEP 6. 2-f4-(2-Ethvl-4-methvl- 1/-/-benzimidazol-1-vhphenvnethvl aziria 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4-methyl-1H-benzimidazole (step 5). 
1 H-NMR (CDCI3) 8 7.43 (2H, d, J=8.0 Hz), 7.31 (2H, d, J=8.0 Hz), 7.05-7.09 (2H, m), 6.90- 
6.94 (1H, m), 3.61 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.84 (2H, q, J=7.5 Hz), 2.72 (3H, 
s), 1.27 (3H, t, J=7.5Hz). 

STEP 7. 2-r4-(2-Ethvl-4-methvl- 1 H-benzimidazol-1-vnphenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-4-methyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 
1 H-NMR (CDCI 3 ) 8 7.40 (2H, d, J=8.3 Hz), 7.28 (2H, d, 8.3 Hz), 7.04-7.11 (2H, m), 6.86-6.95 
(1H, m), 3.07 (2H, t, J=6.6 Hz), 2.87 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.5 Hz), 2.71 (3H, s), 
1.27(3H, t, J=7.5Hz). 
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STEP 8. 2-Ethvl-4-methvl-1 -r4 -(2-r((r(4-methvlDhenvl)siilfonvnamino>carhon Y l) 
aminolethvllphenvlHH-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-4-methyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
5 MS (ESI) m/z 477 (M + H) + ; 1 H-NMR (DMSO-d 6 ) 8 7.65 (2H, d, J=7.7 Hz), 7.33-7.41 (4H, m), 
7.15 (2H, d, J=7.7 Hz), 7.01-7.07 (2H, m), 6.86 (1H, d, J=6.8 Hz), 3.19 (2H, br.s), 2.68-2.74 
(4H, m), 2.56 (3H, s), 2.28 (3H, s), 1.21 (3H, t, J=7.1 Hz); IR (KBr) cc max 3390, 1602, 1519, 
1429, 1230, 1130, 1085 cm" 1 . 

10 EXAMPLE 46 

4-METHYL-2-ETHYL-3-(4-(2-raR4- METHYLPHENYL)SULFONYL] AMINn} 
CARBONYL)AMINO]ETHYUPHFN YL)-1f/-BENZIMIDAZOLE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-4-methyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl) 
15 amino]ethyl}phenyl)-1H-benzimidazole (Example 45). 

H-NMR (DMSO-d 6 ) 5 7.65 (2H, d, J=7.7 Hz), 7.33-7.41 (4H, m), 7.15 (2H, d, J=7.7 Hz), 7.01- 
7.07 (2H, m), 6.86 (1H, d, J=6.8 Hz), 3.19 (2H, br.s), 2.68-2.74 (4H, m), 2.56 (3H, s), 2.28 
(3H, s), 1.21 (3H, t, J=7.1 Hz); IR (KBr) cc max 3390, 1602, 1519, 1429, 1230, 1130, 1085 cm" 1 . 



In 20 EXAMPLE 47 



2- ETH YL-5-M ETH Yl -1-f4-/2-f(ir(4- METHYLPHENYL^SULFONYI ] AMINO| 

CARBONYL^AMINin iETHYUPHENYL)-1H-BENZIMIDAZOLE 

STEP 1. 2-rr 4-Methvl-2-nitroanilino)phenvllethanol 

The title compound was prepared according to the procedure described in step 1 Example 45 
25 from 4-methyl-2-nitroaniline and 4-iodophenylethyl alcohol. 

H-NMR (CDCI 3 ) 5 9.35 (1H, br.s), 8.00 (1H, s), 7.33-7.09 (6H, m), 3.91-3.89 (2H, m), 2.89 
(2H, t, J=6.4 Hz), 2.30 (3H, s). 

STEP 2. 2-r(2- Amino-4-methvlanilino)phenvnethanol 
30 The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(4-methyl-2-nitroanilino)phenyl]ethanol (step 1 ). 

1 H-NMR (CDCI3) 5 7.05 (2H, d, J=8.3 Hz), 6.98 (1H, d, J=7.7 Hz), 6.67-6.64 (3H, m), 6.58- 
6.55 (1H, m), 5.06 (1H, br.s), 3.80-3.78 (4H, m), 2.77 (2H, t, J=6.4 Hz), 2.28 (3H, s). 
STEP 3. 2-f4-(2-Ethvl-5-methv|-1H-benzim idazol-1-vnphenvllethvl pro pionate 
35 The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[(2-amino-4-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
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TLC Rf = 0.33 (hexane/ethyl acetate = 2:1). 



STEP 4 . 2-r4-(2-Eth vl -5-meth vl- 1 /-/-benzim idazol-1 -y| tohenyllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-Ethyl-5-methyl-1W-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI 3 ) 5 7.55 (1H, s), 7.43 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.99-6.95 (2H, 
m), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.7 Hz), 2.47 (3H, s), 1.32 
(3H, t, J=7.7 Hz) 

STEP 5. 2-f4-(2-Ethvl- 5-methvl-1H-benzimidazol-1-vnphenvllethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-[4-(2-ethyl-5-methyl-1 AY-benzimidazol-1-yl)phenyl]ethanol (step 4). 

TLC Rf = 0.74 (Hexane/ethyl acetate = 1:1). 

STEP 6. 2-f4-(2-Ethvl-5-methvl-1H- h enzimidazol-1-vn D henvl1ethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-5-methyl-1Ay-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 

1 H-NMR (CDCI 3 ) 8 7.55 (1H, s), 7.43 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.01-6.95 (2H, 

m), 4.85 (2H, br.s), 3.30-3.25 (2H, m), 3.16-3.11 (2H, m), 2.76 (2H, q, J=7.6 Hz), 2.45 (3H, s), 

1.31 (3H, t, J=7.6Hz). 

STEP 7 . 2-Ethyl-5-methvl-1 -(4-<2-!(( ft4-methvlphenvn S ulfonvl1aminn} 
carbonvnamino1ethvl}p henvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(2-ethyl-5-methyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 

1 H-NMR (DMSO-d 6 ) 8 7.76 (2H, d, J=8.4 Hz), 7.42-7.36 (6H, m), 7.00-6.91 (2H, m), 6.53-6.49 

(1H, m), 3.29-3.24 (2H, m), 2.79-2.65 (4H, m), 2.40 (3H, s), 2.33 (3H. s), 1.20 (3H t J=7 4 

Hz). 



EXAMPLE 48 

2-ETHYL-5-METHYL-1-(4-/ 2-rar(4-METHYLPHENYL^SULFONYL1AMINIO} 

CARBON YUAMINOIETHYI 1 PHENYU-1 H-BENZIMIDAZOI E. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-5-methyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 47). 

1 H-NMR (DMSO-d 6 ) 8 7.60 (2H, d, J=7.7 Hz), 7.42-7.33 (5H, m), 7.13 (2H, d, J=7.7 Hz), 6.96 
(2H, m), 3.16 (2H, m), 2.71-2.66 (4H, m), 2.39 (3H, s), 2.27 (3H, s), 1.20 (3H, t, J=7.5 Hz); IR 
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(KBr) cc max 1599, 1514, 1285, 1232, 1130, 1086 cm" 1 . 
EXAMPLE 49 

2-BUTYL-5-METHYL-1-( 4-l2-Km4-METHYLPHENYL)SULFONYL1AMINOl 

CARBON YUAMINQ1BUTYL)PHENYL)-1rt-BENZIMIDAZOLE 

STEP 1. 2-r4-(2-Butv l-5-methvl-1H-benzimidazol-1-vnDhenvnethvl pentanoate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-4-methylanilino)phenyl]ethanol (step 2 of Example 47) and pentanoyl 

chloride. 

1 H-NMR (CDCI 3 ) 5 7.56-7.55 (1H, m), 7.43-7.40 (2H, m), 7.29-7.26 (2H, m), 7.02-6.94 (2H, 
m), 4.38 (2H, t, J=6.9 Hz), 3.06 (2H, t, J=6.9 Hz), 2.75 (2H, t, J=7.4 Hz), 2.47 (3H, s), 2.33 
(2H, t, J=7.4 Hz), 1.80-1.55 (4H, m), 1.41-1.23 (4H, m), 0.94-0.83 (6H, m). 

STEP 2. 2-r4-(2-Butvl-6 -methvl-1 H-benzimidazol-1 -vnphenvTlethannl 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-butyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyl pentanoate (step 1). 
H-NMR (CDCI3) 6 7.55 (1H, s), 7.44 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 7.02-6.95 (2H, 
m), 3.99 (2H, t. J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.75 (2H, t, J=7.3 Hz), 2.47 (3H, s), 1.79- 
1.68 (2H, m), 1.36-1.23 (2H, m), 0.85 (3H, t, J=7.3 Hz). 

STEP 3. 2-r4-(2-Butvl- 6-methvl-1H-benzimidazol-1-vnphenvllethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 

26 from 2-[4-(2-butyl-6-methyl-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 2). 

1 H-NMR (CDCI3) 8 7.56 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.03-6.95 (2H, 

m), 3.61 (2H, t, J=6.9 Hz), 3.01 (2H, t, J=6.9 Hz), 2.75 (2H, t, J=7.3 Hz), 2.47 (3H, s), 1.80- 

1.68 (2H, m), 1.37-1.26 (2H, m), 0.85 (3H, t, J=7.3 Hz). 

STEP 3. 2-f4-(2-Butvl- 6-methvl-1H-benzimidazol-1-vnDhenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-butyl-6-methyl-1f/-benzimidazol-1-yl)phenyl]ethyl azide (step 2). 

1 H-NMR (CDCI3) 5 7.55 (1H, s), 7.40 (2H, d, J=8.3 Hz), 7.26 (2H, d, J=8.3 Hz), 7.01-6.94 (2H, 

m), 3.15 (2H, t, J=7.3 Hz), 2.98 (2H, t, J=7.3 Hz), 2.74 (2H, t, J=7.7 Hz), 2.46 (3H, s), 1.77- 

1.67 (2H, m), 1.35-1.28 (2H, m), 0.84 (3H, t, J=7.7 Hz). 

STEP 4. 2-Butvl-5-methvl -1-f4-f2-rarr4-methvlpheny|)sulfonvnamino^ 
carbonvnaminolethvl}phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
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1 from 2-[4-(2-butyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 3). 
1 H-NMR (CDCI 3 ) 8 7.76 (2H, d, J=8.2 Hz), 7.54 (1H, m), 7.31-7.21 (6H, m), 7.03-6.95 (2H, m), 
6.67-6.63 (1H, m), 3.61-3.54 (2H, m), 2.91 (2H, t, J=7.1Hz), 2.73 (2H, t, J=7.3 Hz), 2.47 (3H, 
s), 2.40 (3H, s), 1.76-1.65 (2H, m), 1.36-1.28 (2H, m), 0.83 (3H, t, J=7.3 Hz). 

EXAMPLE 50 

2-BUTYL-5-METHYL-1-r 4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO\ 

CARBONY UAMINOIBUTYLlPHENYLMtt-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

butyl-5-methyl-1-(4-{2-t({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1W- 
benzimidazole (Example 49). 

mp 130-140 °C; 1 H-NMR (DMSO-d 6 ) 5 7.59 (2H, d, J=7.8 Hz), 7.40-7.31 (5H, m), 7.11 (2H, d, 
J=7.8 Hz), 6.98-6.92 (2H, m), 3.15 (2H, m), 2.71-2.66 (4H, m), 2.39 (3H, s), 2.26 (3H, s), 
1.67-1.57 (2H, m), 1.31-1.21 (2H, m), 0.79 (3H, t, J=7.5 Hz); IR (KBr) <w 1599, 1514, 1400, 
1130, 1086 cm" 1 . 

EXAMPLE 51 

6-METHYL-2-ETHYL-3-M- r2-fgf(4-METHYLPHENYL^SULFONYL1AMINO> 
CARB0NY L)AMIN01ETHYL}PHENYLMH-BENZIMIDA7OI F 
STEP 1 . 2-f4-(5-Methvl-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-fuluoro-4-methylnitrobenzene and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI3) 8 9.51 (1H, br.s), 8.10 (1H, d, J=8.8 Hz), 7.20-7.31 (4H, m), 6.98 (1H, s), 
6.58 (1H, d, J=8.4 Hz), 3.91 (2H, t, J=6.4 Hz), 2.89 (t, J=6.4 Hz), 2.27 (3H, s). 

STEP 2. 2-r4-(2-Amino-5-methvlanilino)phenyl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(5-methyl-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI 3 )5 7.07 (2H, d, J=8.3 Hz), 6.93 (1H, s), 6.81 (1H, d, J=8.1 Hz), 6.70-6.72 (3H, 
m), 3.81 (2H, t, J=6.4 Hz), 3.61 (2H, br.s), 2.78 (2H, t, J=6.4 Hz), 2.22 (3H, s). 

STEP 3. 2-r4-(2-Ethvl- 6-methvl-1AV-benzimidazol-1-vnphenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-Amino-5-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
1 H-NMR (CDCI3) 8 7.64 (1H, d, J=8.3 Hz), 7.42 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.08 
(1H, d, J=8.3 Hz), 6.87 (1H, s), 4.38 (2H, t, J=6.9 Hz), 3.06 (2H, t, J=6.9 Hz), 2.76 (2H, q, 
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J=7.5 Hz), 2.41 (3H, s), 2.36 (2H, q, J=7.7 Hz), 1.35 (3H, t, J=7.5 Hz), 1.15 (3H, t, J=7.7 Hz). 
STEP 4. 2-f4-(2-Ethvl-6-methvl-1 AV-benzimidazol-1 -vltohenvllethanol 

The title compound was prepared according to the procedure described in 6 of Example 1 
from 2-[4-(2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI 3 ) 5 7.64 (1H, d, J=8.1 Hz), 7.45 (2H, d, J=8.1 Hz), 7.19-7.30 (2H, m). 7.08 
(1H, d, J=8.1 Hz), 6.88 (1H, s), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.77 (2H, q, 
J=7.6 Hz), 2.40 (3H, s), 1.33 (3H, t, J=7.6 Hz). 

STEP 5. 1-f4-r2-Chlor oethvl)phenvll-2-ethvl-6-methvl-1/-/-benzimidazole 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-6-methyl-1W-benzimidazol-1-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI3) 8 7.65 (1H, d, J=8.2 Hz), 7.43 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 7.07 
(1H, d, J=8.2 Hz), 6.88 (1H, s), 3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, 7.0 Hz), 2.77 (2H, q, J=7.6 
Hz), 2.41 (3H, s), 1.33 (3H, t, J=7.6 Hz). 

STEP 6. 2-f4-(2-Ethvl- 6-methvl-1H-benzimidazol-1-vnphenvnethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-6-methyl-1H-benzimidazole (step 5). 

1 H-NMR (CDCI3) 8 7.64 (1H, d, J=8.2 Hz), 7.43 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 7.08 

(1H, d, J=8.2 Hz), 6.87 (1H, s), 3.62 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.77 (2H, q, 

J=7.6 Hz), 2.37 (3H, s), 1.33 (3H, t, J=7.6 Hz). 

STEP 7. 2-f4-(2-Ethvl- 6-methvl-1 H-benzimidazol-1 -ynphenvllethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 

1 H-NMR (CDCI3) 8 7.64 (1H, d, J=8.3 Hz), 7.40 (2H, d, J=8.2 Hz), 7.28 (2H. d, J=8.2 Hz), 7.07 

(1H, d, J=8.3 Hz), 6.88 (1H, s), 3.07 (2H, br.s), 2.87 (2H, t, J=6.8 Hz), 2.76 (2H, q, J=7.6 Hz), 

2.40 (3H, s), 1.33 (3H, t, J=7.6 Hz). 

STEP 8. 6-Methvl-2-Ethvl- 3-r4-r2-rarr4-methvlphenvnsulfonvl1amino; 
carbonvnaminolethvllohenvlMH-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
1 H-NMR (CDCI3) 8 7.73 (2H, d, J=8.3 Hz), 7.66 (1H, d, J=8.0 Hz), 7.27-7.38 (6H, m), 7.09 
(1H, d, J=8.0 Hz), 6.88 (1H, s), 3.59-3.63 (2H, m), 2.95 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 
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Hz), 2.41 (3H, s), 2.39 (3H, s), 1.33 (3H, t, J=7.5 Hz). 
EXAMPLE 52 

6-METHYL- 2-ETH YL-3- ( 4-(2-r((f(4-METHYLPHENYL^SUI FQNYL1AMINO} 

CARBON YDAM I NOIETH YI _)PHEN YL )- 1 H-BENZIM ID A7Q|_E. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 6- 

methyl-2-ethyl-3-(4-{2-t({[(4-methylphenyl)sulfonyl]amino} 

carbonyl)amino]ethyl}phenyl)-1H-benzimidazole (Example 51). 

mp 151-165 °C; 1 H-NMR (DMSO-d 6 ) 5 7.64 (2H, d, J=8.0 Hz), 7.51 (1H, d, J=8.2 Hz), 7.33- 
7.42 (4H, m), 7.15 (2H, d, J=8.0 Hz), 7.02 (1H, dd, J=1.4 Hz, 8.2 Hz), 6.87 (1H, s), 3.18 (2H, 
br.s), 2.65-2.78 (4H, m), 2.34 (3H, s), 2.78 (3H, s), 1 .21 (3H, t, J=7.6 Hz). 

EXAMPLE 53 

7-METHYL-2- ETHY L-3- ( 4-( 2 -|YllY4-METHYI PHENYI ISUl FQN YL1AM INO} 
CARBO N YDAM I NOI ETH YL}P H EN YH- 1 / ■/-BENZIMIOA70I F 
STEP 1 . 2-f4-(2-Me thvl-6-nitroanilino)phenvllethanol 

The title compound was prepared according to the procedure described in step 1 Example 45 
from 6-methyl-2-nitroaniline and 4-bromophenylethyl alcohol. 

H-NMR (CDCI 3 ) 8 8.28 (1H, br.s), 7.96 (1H, d, J=8.4 Hz), 7.39-7.44 (1H, m), 7.02-7.12 (3H, 
m), 6.72 (2H, d, J=8.4 Hz), 3.82 (2H, t, J=6.5 Hz), 2.81 (2H, t. J=6.5 Hz), 2.08 (3H, s). 

STEP 2. 2-r4-(2-Ami no-6-methvlqnilinotohenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(2-methyl-6-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 5 6.97-7.03 (3H, m), 6.66 (2H, d, J=7.6 Hz), 6.52 (2H, d, J=7.6 Hz), 4.97 
(1H, br.s), 3.86 (2H, br.s), 3.79 (2H, t, J=6.4 Hz), 2.76 (2H, t, J=6.4 Hz), 2.16 (3H, s). 

STEP 3. 2-f4-(2-Ethvl-7-methvl-1H-ben7 imidazol-1-vhohenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-6-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 

TLC Rf = 0.6 (hexane:ethyl acetate = 1:1). 

STEP 4. 2-f4-(2-Ethyl-7-methvl-1 H-be n zimidazol-1-y|)phenvnethannl 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-7-methyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCI3) 5 7.63 (1H, d, J=8.0 Hz), 7.38-7.41 (2H, m), 7.26-7.31 (2H, m), 7.14 (1H, dd, 
J=7.4 Hz, 8.0 Hz), 6.91 (1H, d, J=7.4 Hz), 3.98 (2H. t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.63 
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(2H, q, J=7.5 Hz), 1.89 (3H, s), 1.31 (3H, t, J=7.5 Hz). 

STEP 5. 1-r4-(2-Chloroethvn phenvl1-2-ethvl-7-methvl-1 H-benzimidaznlfi 
The title compound was prepared according to the procedure described in step 7 of Example 
5 1 from 2-[4-(2-ethyl-7-methyl-1 H-benzimidazol-1-yl)phenyl]ethanol (step 4). 

H-NMR (CDCI 3 ) 8 7.64 (1H, d, J=8.1 Hz), 7.26-7.39 (4H, m), 7.14 (1H, dd, J=7.4 Hz, 8.1 Hz), 
6.91 (1H, d, J=7.4 Hz), 3.81 (2H, t, J=7.2 Hz), 3.19 (2H, d, J=7.2 Hz), 2.63 (2H, q, J=7.6 Hz), 
1 .88 (3H, s), 1 .32 (3H, t, J=7.6 Hz). 

10 STEP 6. 2-f4-f2-Ethvl-7. methvl-1H-benzimidazol-1-vl)Dhenvllethvl a7irift 

The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-7-methyl-1H-benzimidazole (step 5). 
H-NMR (CDCI3) 5 7.64 (1 H, d, J=7.4 Hz), 7.39 (2H, d, J=8.0 Hz), 7.31 (2H, d, J=8.0 Hz), 7.14 
(1H, dd, J=7.4 Hz, 8.1 Hz), 6.91 (1H, d, J=8.1 Hz), 3.61 (2H, t, J=6.8 Hz), 3.02 (2H, t, J=6.8 

15 Hz), 2.63 (2H. q, J=7.6 Hz), 1 .89 (3H, s), 1 .31 (3H, t, J=7.5 Hz). 

STEP 7. 2-f4-(2-Ethvl-7-met hyl-1 H-benzimidazol-1 -vDphenvnethvlaminft 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-7-methyl-1Ay-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 
20 H-NMR (CDCI3) 8 7.64 (1H, d, J=7.9 Hz), 7.36 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 Hz), 7.14 
(1H, dd, J=7.5 Hz, 7.9 Hz), 6.91 (1H, d, J=7.5 Hz), 3.06 (2H, t, J=6.8 Hz), 2.87 (2H, t, J=6.8 
Hz), 2.63 (2H, q, J=7.5 Hz), 1 .89 (3H, s), 1 .32 (3H, t, J=7.5 Hz). 

STEP 8. 2-Ethvl-7-methvl-1 -f4-l ?-r((r(4-methvlohenvnsulfonvnamino;carhnnvl^ 

25 aminolethvl)phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-7-methyl-1 H-benzimidazol-1 -yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z477 (M + H) + , 1 H-NMR (CDCI 3 ) 8 7.75 (2H, d, J=8.3 Hz), 7.62 (1H, d, J=7.9 Hz), 
7.28-7.33 (5H, m), 7.14 (2H, d, J=7.6 Hz), 6.91 (1H, d, J=7.9 Hz), 6.72 (1H, br.s), 3.58 (2H, d, 

30 J=6.8 Hz). 2.93 (2H, t, J=6.8 Hz), 2.62 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1 .86 (3H, s), 1 .29 (3H, 
t, J=7.6 Hz). 

EXAMPLE 54 

7-METHYL-2-ETHYI -3-(4-<2-r(W4-METHYLPHENYIJSULFONYIJAMINr)} 
35 CARBONYUAMINOIETHY UPHENYLMH-BENZIMIDAZQLE. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-7-methyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl) 
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amino]ethyl}phenyl)-1H-benzimidazole (Example 53). 

H-NMR (DMSO-d 6 ) 5 7.63 (2H, d. J=7.4 Hz), 7.47 (1H, d f J=8.1 Hz), 7.36 (4H, s), 7.15 (2H, 
d, J=7.7 Hz), 7.06 (1H, dd, J=7.2 Hz, 8.1 Hz), 6.87 (1H, d, J=7.2 Hz), 5.99 (1H, br.s), 3.16 
(2H, br.s), 2.76 (2H, br.s), 2.52 (2H, q, J=7.6 Hz), 2.28 (3H, s), 1.82 (3H, s), 1.19 (3H, t, J=7.6 
Hz); IR(KBr) a max 3400, 1610, 1525, 1290, 1132, 1095, 820, 751 cm -1 . 

EXAMPLE 55 

4-CHLORO-2-ETHYL-3-r 4-(2-r(fr(4-METHYLPHENYL^SULFONYL1AMINO) 
CARBON YL)AMIN01ETHYL>PHENYL)-1H-BENZIMIDA7OI F 
STEP 1. 2-f4-(3-Chloro-2-nitroanilino)Dhenvnethanol 

A mixture of 2,6-dichloronitrobenzene (Norman, M.H.; Chen, N.; et al. PCT Int. AppL, WO 
9940091 (1999)., Spada, A.P.; Fink, C.A; Myers, M.R. PCT Int. AppL, WO 9205177 (1992)., 
6.3 g, 32.8 mmol), 4-aminophenylethyl alcohol (4.9 g, 36 mmol) and sodium acetate (3.2 g, 
39.3 mmol) was placed in a sealed tube and heated at 160 °C for 3 h. After cooling, the 
mixture was poured into water (100 mL) and extracted with ethyl acetate (300 ml_). The 
organic layer was washed with 2N aqueous NaOH (100 mL) and brine (100 mL), then dried 
(Na 2 S0 4 ), and concentrated. Purification by flash column chromatography on silica gel eluting 
with hexane/ethyl acetate (1:1) to afford 4.57 g (72%) of the title compound as a red oil: 1 H- 
NMR (CDCI 3 ) 5 7.09-7.28 (6H, m), 6.91 (1H, dd, J=2.0, 7.1 Hz), 3.87 (2H, t, J=6.6 Hz), 2.86 
(2H, t, J=6.6 Hz). 

STEP 2. 2-r4-(2-Amino-3-chloroanilino)Dhenyllethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(3-chloro-2-nitroanilino)phenyl]ethanol (step 1). 

H-NMR (CDCI3) 5 7.06-7.10 (3H, m), 7.00 (1H, dd, J=1.0 Hz, 7.9 Hz), 6.62-6.73 (3H, m), 5.16 
(1H, br.s), 4.14 (2H, br.s), 3.81 (2H, t, J=6.1 Hz), 2.77 (2H, t, J=6.1 Hz). 

STEP 3. 2-r4-(4-Chlo ro-2-ethvl-1f/-benzimidazol-1-vnDhenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-3-chloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

TLC Rf = 0.5 (hexane: ethyl acetate = 1:1). 

STEP 4. 2-[4-(4-Chlor o-2-ethvl-1 H-benzimidazol-1 -vl)phenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(4-Chloro-2-ethyl-1AV-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCI3) 5 7.45 (2H, d, J=8.6 Hz), 7.26-7.31 (3H, m), 7.09 (1H, d, J=7.9 Hz), 6.96 
(1H, dd, J=0.9 Hz, 7.9 Hz), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.5 
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Hz), 1.30 (3H, t, J=7.5 Hz). 



STEP 5. 4-Chloro-1 -r4-r2-chloroet hvnDhenvn-2-ethvl-1 H-hen7imiri a7 nig 
The title compound was prepared according to the procedure described in step 7 of Example 
5 1 from 2-[4-(4-chloro-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethanol (step 4). 

H-NMR (CDCI 3 ) 5 7.45 (2H, d, J=8.6 Hz), 7.30 (2H, d, J=8.6 Hz), 7.27 (1H, s), 7.10 (1H, d, 
J=8.1 Hz), 6.98 (1H, d, J=8.1 Hz), 3.81 (2H, t, J=7.1 Hz), 3.19 (2H, t, J=7.1 Hz), 2.84 (2H, q, 
J=7.6 Hz), 1 .31 (3H, t, J=7.6 Hz). 

0 STEP 6. 2-r4-(4-Chloro-2 -ethvl-1H-benzimidazol-1-vn P henvnethvl a7irte 

The title compound was prepared according to the procedure described in step 8 of Example 
1 from 4-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1W-benzimidazole (step 5). 
1 H-NMR (CDCI3) 5 7.45 (2H, d, J=8.2 Hz), 7.29-7.33 (3H, m), 7.10 (1H, dd, J=8.1 Hz, 7.7 Hz), 
6.96 (1H, d, J=7.7 Hz), 3.62 (2H, t, J=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.84 (2H, q, J=7.6 Hz), 

5 1.30(3H, t, J=7.6Hz). 

STEP 7. 2-f4-(4-Chloro-2-ethvl-1 H-benzimirta7nl-1-vn P henvllethvlamine 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(4-chloro-2-ethyl-1ry-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 
H-NMR (CDCI3) 8 7.42 (2H, d, J=8.1 Hz), 7.29-7.33 (3H, m), 7.09 (1H, dd, J=7.7 Hz, 7.9 Hz), 
7.99 (1H, d, J=7.9 Hz), 3.07 (2H, t, J=6.8 Hz), 2.87 (2H, t, J=6.8 Hz), 2.85 (2H, q, J=7.6 Hz), 
1.30(3H, t, J=7.6Hz). 

STEP 8. 4-Chloro-2-ethvl-1-(4-/2-^ f(4-methvlDhenvnsulfonvnamino>carbonvn 
aminolethvllDhen v| )- 1 H-benzim idazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(4-chloro-2-ethyl-1/-/-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z 498 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 7.73 (2H, d, J=8.5 Hz), 7.28-7.38 (7H, m), 
7.09 (1H, d, J=7.9 Hz), 6.97 (1H, d, J=7.9 Hz), 6.69 (1H, br.s), 3.58 (2H, t, J=6.9 Hz), 2.94 
(2H, t, J=6.9 Hz), 2.83 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1 .31 (3H, t, J=7.5 Hz). 

EXAMPLE 56 

4-CHLORO-2-ETHYI -3-f 4-l2-r(f IY4-METH YLP H EN YHS U L FON YL1 AM I NO} 

CARBON YUAMINOIFTH YLlPHENYLMrV-BENZIMIDAZOLE. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 4- 

chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl) 

amino]ethyl}phenyl)-1H-benzimidazole (Example 54). 
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H-NMR (DMSO-d 6 ) 5 7.62 (2H, d, J=8.0 Hz), 7.41 (4H, s), 7.29 (1H, d, J=6.6 Hz), 7.12-7.18 
(3H, m), 7.02-7.04 (1H, m), 3.18 (2H, br.s), 2.70-2.79 (4H, m), 2.27 (3H, s), 1.23 (3H, t, J=7.4 
Hz); IR (KBr) (w 3385, 1602, 1519, 1433, 1174, 1130, 1085,813 cm" 1 . 

EXAMPLE 57 

5-CHLORO-2-ETHYL-1-^ 4-l2-f((f(4-METHYLPHENYL^SULFONYL1AMINO} 

CARBONY UAMINQ1ETHYL1PHENYU-1H-BENZIMIDAZOLE 

STEP 1 . 2-[4-(4-Chloro-2-nitroanilino)phenyl]ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,5-dichloronitrobenzene and 4-aminophenylethyl alcohol. 

H-NMR (CDCI 3 ) 8 9.42 (1H, s), 8.20 (1H, d, J=2.0Hz), 7.35-7.10 (6H, m), 3.96-3.85 (2H, m), 
2.91 (2H, t, J=7.0 Hz). 

STEP 2. 2-f4-(2-Amino-4-chloroanilinobhenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
6 from 2-[4-(4-chloro-2-nitroanilino)phenyl]ethanol (step 1 ). 

H-NMR (CDCI3) 8 7.30-7.05 (4H, m), 6.83-6.62 (3H, m), 5.15 (1H, br.s), 3.86-3.75 (2H, m), 
3.75 (2H, br.s), 2.77 (2H, t, J=7.0 Hz). 

STEP 3. 2-r4-(5-Chlor o-2-ethvl-1H-benzimidazol-1-vnohenvllethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4-chloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

1 H-NMR (CDCI3) 8 7.75 (1H, d, J=2.0 Hz), 7.43 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.15 

(1H, dd, J=2.0, 8.6 Hz), 6.99 (1H, d, J=8.6 Hz), 4.38 (2H, t, J=7.0 Hz), 3.07 (2H, t, J=7.0 Hz), 

2.78 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.24 (3H, t, J=7.5 Hz), 1.15 (3H, t, J=7.5 Hz). 

STEP 4. 2-r4-(5-Chlor o-2-ethvl-1 H-benzimidazol-1 -vl)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5-chloro-2-ethyl-1AV-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI3) 8 7.75 (1H, d, J=2.0 Hz), 7.46 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.15 
(1H, dd, J=2.0, 8.6 Hz), 7.00 (1H, d, J=8.6 Hz), 3.99 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 
2.78 (2H, q, J=7.5 Hz), 1.26 (3H, t, J=7.5 Hz). 

STEP 5. 2-f4-(5-Chloro-2-ethvl-1H-benzimidazol-1-yl)phenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 

from 2-[4-(5-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
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MS (El) m/z 325 (M + ); H-NMR (CDCI 3 ) 8 7.75 (1H, d, J=2.0 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 
(2H, d, J=8.3 Hz), 7.15 (1H, dd, J=2.0, 8.6 Hz), 6.99 (1H, d, J=8.6 Hz), 3.62 (2H, t, J=7.0 Hz), 
3.02 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.5 Hz), 1 .26 (3H, t, J=7.5 Hz). 

5 STEP6.2-f4-(5-Chloro-2- ethvl-1H-benzimidazol-1-vl)phenvnethvlaminft 

The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(5-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
1 H-NMR (CDCI 3 ) 5 7.75 (1H, d, J=2.0 Hz), 7.41 (2H, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 7.14 
(1H, dd, J=2.0, 8.6 Hz), 6.99 (1H, d, J=8.6 Hz), 3.08 (2H, t, J=7.0 Hz), 2.86 (2H, t, J=7.0 Hz), 
1 0 2.77 (2H, q, J=7.5 Hz), 1 .34 (3H, t, J=7.5 Hz). 

STEP 7. 5-Chloro-2-ethvl-1-(4-f2 -r(fr(4-methvlnhenvnsulfonyl1 aminn} 
carbonvnamin o1ethvl>Dhenyl)-1A7-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 5 1 from 2-[4-(5-chloro-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethylamine (step 6). 

1 H-NMR (CDCI 3 ) 5 7.76 (1H, d, J=1.8 Hz), 7.72 (2H, d, J=8.4 Hz), 7.39 (2H, d, J=8.3 Hz), 7.30 
(2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.3 Hz), 7.17 (1H, dd, J=8.6, 1.8 Hz), 7.00 (1H, d, J=8.6 Hz), 

6.73 (1H, br.s), 3.59-3.53 (2H, m), 2.94 (2H, t, J=7.0 Hz), 2.81 (2H, q, J=7.5 Hz), 1.34 (3H, t, 
J=7.5Hz). 

20 

EXAMPLE 58 

2-f4-(5-CHLORO -2-ETHYL-1H-BENZIMIDAZOL-1-YI )PHENYL]ETHYI (4- 
METHYLPHENYL )SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
25 [4-(5-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 57). 

1 H-NMR (CDCI3) 8 7.92 (2H, d, J=8.4 Hz), 7.74 (1H, d, J=2.0 Hz), 7.34 (2H, d, J=8.4 Hz), 7.33 
(2H, d, J=8.4 Hz), 7.23 (2H, d, J=8.4 Hz), 7.16 (1H, dd, J=8.5, 2.0 Hz), 6.99 (1H, d, J=8.5 Hz), 

4.74 (1H, br.s), 4.37 (2H, t, J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.75 (2H, q, J=7.6 Hz), 1.33 (3H, 
t, J=7.6 Hz). 

30 

EXAMPLE 59 

6-CHLORO-2-ETHYI - 1 -(4-f2-f(ir(4-METHYLPHENYI )SULFONYL1AMINO} 
CARBON YL^AMINOj ETHYL)PHENYL)-1/-/-BENZIMIDAZOLE 
STEP 1 . 2-r(5-C hloro-2-nitroanilino)phenvnethanol 
35 The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4-dichloronitrobenzene and 4-aminophenylethyl alcohol. 
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H-NMR (CDCI3) 5 9.52 (1H, br.s), 8.16 (1H, d, J=9.2H), 7.33 (2H, d, J=8.2 Hz), 7.25 (2H, d, 
J=8.2 Hz). 7.13 (1H, d, J=2.2 Hz), 6.71 (1H, dd, J=9.2, 2.2 Hz), 3.92 (q, 2H, J=6.4 Hz), 2.92 (t, 
2H, J=6.4 Hz). 

STEP 2. 2 -r(2-Amino-5-chloroanilino)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(5-chloro-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 8 7.12-7.09 (3H, m), 6.92 (1H. dd, J=8.4, 2.4 Hz), 6.78-6.70 (3H, m), 5.16 
(1H, br.s), 3.83 (2H, t, J=6,6 Hz), 2.81 (2H, t, J=6.6 Hz). 



STEP 3. 2-f4-(6-Chloro-2-et hvl-1H-benzimidazol-1-vnphenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[(2-amino-5-chloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 
H-NMR (CDCI3) 5 7.67 (1H, d, J=8.6 Hz), 7.44 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.22 
15 (1 H, dd, J=8.4, 2.0 Hz), 7.07 (1 H, d, J=2.0 Hz), 4.38 (2H, t, J=7.0 Hz), 3.07 (2H, t, J=7.0 Hz), 

2.77 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz), 1.15 (3H, t, J=7.5 Hz). 

STEP 4. 2-f4-(6-Chloro-2-eth y|-1 H-benzimidazol-1-vnDhenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
20 1 from 2-[4-(6-chloro-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethyl propionate (step 3). 

1 H-NMR (CDCI 3 ) 8 7.67 (1H, d, J=8.6 Hz), 7.46 (2H, d, J=8.6 Hz), 7.30-7.26 (3H, m), 7.22 
(1H, dd, J=8.6, 2.2 Hz), 7.08 (1H, d, J=2.0 Hz), 3.99 (2H, q, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 

2.78 (2H, q, J=7.6 Hz), 1 .72 (1 H, t, J=5.6 Hz), 1 .35 (3H, t, J=7.6 Hz). 

25 STEP 5. 2-r4-(6-Chloro-2 -ethvl-1H-benzimidazol-1-vl)phenvnethvl a 7 iriP 

The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(6-chloro-2-ethyl-1«-benzimidazol-1-yl)phenyl]ethanol (step 4). 
MS (El) m/z 325 (M + ). 

30 STEP 6. 2f4-(6-Chloro-2 -ethvl-1 H-benzimidazol-1-vnahenvllethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
1 H-NMR (CDCI3) 8 7.67 (1H, d, J=8.6 Hz), 7.41 (2H, d, J=8.4 Hz), 7.31-7.19 (3H, m), 7.12 
(1H, d, J=2.0 Hz), 4.66 (2H, br.s), 3.23-3.17 (2H, m), 3.08-3.04 (2H, m), 2.75 (2H, q, J=7.5 

35 Hz), 1.33 (3H, t, J=7.5 Hz). 
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STEP 7. 6-Chloro-2-ethvl-1 -< 4-f2-rarr4-methvlphenvnsulfonvl1amino} 
carbonvhamino1ethvl>phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
5 H-NMR (CDCI 3 ) 8 7.74 (2H, d, J=8.4 Hz), 7.67 (1H, d, J=8.4 Hz), 7.37 (2H, d, J=8.4 Hz), 
7.30-7.20 (6H, m), 7.05 (1H, d, J=2.0 Hz), 6.73 (1H, m), 3.62-3.55 (2H, m), 2.93 (2H, t, J=7.2 
Hz), 2.77 (2H, t, J=7.5 Hz), 1.32 (3H, t, J=7.5 Hz). 

EXAMPLE 60 

!0 6-CHLORO-2-ETHYL-1-r4-/ 2-[(fr(4-METHYLPHENYL)SULFONYUAMINO> 

CARBONYL)AMIN Q1ETHYL)PHENYIJ-1H-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 

chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 59). 

15 1 H-NMR (DMSO-d 6 ) 5 7.64 (1 H, d, J=8.6 Hz), 7.59 (2H, d, J=8.1 Hz). 7.38 (4H, m), 7.22 (1 H, 
dd, J=8.6, 2.0 Hz), 7.11 (2H, d, J=8.1 Hz), 7.05 (1H, d, J=2.0 Hz), 3.15 (2H, m), 2.74 - 2.66 
(4H, m), 2.25 (3H, s), 1.21 (3H, t, J=7.4 Hz); IR (KBr) a max 1601, 1516, 1398, 1178, 1130, 
1084 cm" 1 . 

20 EXAMPLE 61 

4-(6-CHLORO-2- ETHYL-1H-BENZIMIDAZQL-1-YL^PHENETHYL-(4- 
METHYLPHENYnsULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(6-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 59). 
25 mp 183-187 °C; 1 H-NMR (DMSO-d 6 ) 5 7.75 (2H, d, J=8.1 Hz), 7.66 (1H, d, J=8.6 Hz), 7.43 
(4H, s), 7.40 (2H, d, J=8.1 Hz), 7.24 (1H, dd, J=8.6, 2.0 Hz), 7.03 (1H, d, J=2.0 Hz), 4.27 (2H, 
t, J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz), 2.70 (2H, q, J=7.5 Hz), 2.34 (3H, s), 1.22 (3H, t, J=7.5 
Hz); IR(KBr)cc max 1744, 1516, 1352, 1225, 1165 cm" 1 . 

30 EXAMPLE 62 

2-BUTYL-6-CHLO RO-1-(4-l2-far(4-METHYLPHENYL^SULFONYL1AMINO; 
CARBONYLIAMINOIBUTYLIPHENYLVIH-BENZIMIDAZOLE 
STEP 1. 2-r4-(2-Butvl-6-chl oro-1H-benzimidazol-1-vl)phenvnethvl pentanoate 
The title compound was prepared according to the procedure described in step 5 of Example 
35 1 from 2-[(2-amino-5-chloroanilino)phenyl]ethanol (step 2 of Example 59) and pentanoyl 
chloride. 
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H-NMR (CDCI3) 8 7.66 (1H, d, J=8.4 Hz), 7.44 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 7.22 
(1H, dd, J=8.4, 2.0 Hz), 7.06 (1H, d, J=2.0 Hz), 4.38 (2H, t, J=6.8 Hz), 3.07 (2H, t, J=6.8 Hz), 

2.74 (2H, t, J=7.7 Hz), 2.33 (2H, t, J=7.5 Hz), 1.81-1.70 (2H, m), 1.66-1.56 (2H, m), 1.40-1.28 
(4H, m), 0.94-0.84 (6H, m). 

STEP 2. 2-r4-(2-Butvl-6-chloro-1 H-benzimidazol-1 -vnphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-butyl-6-chloro-1 H-benzimidazol-1 -yl)phenyl]ethyl pentanoate (step 1). 
1 H-NMR (CDCI3) 5 7.66 (1H, d, J=8.6 Hz), 7.46 (2H, d, J=8.1 Hz), 7.29-7.26 (2H, m), 7.22 
(1H, dd, J=8.6, 2.0 Hz), 7.07 (1H, d, J=2.0 Hz), 4.00 (2H, q, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 

2.75 (2H, t, J=7.5 Hz), 2.24-2.19 (1H, m), 1.81-1.71 (2H, m), 1.37-1.26 (2H, m), 0.87 (3H, t, 
J=7.3 Hz) 

STEP 3. 2-r4-(2-Butvl -6-chloro-1 H-benzimidazol-1 -vltohenvllethvl azide 

The title compound was prepared according to the procedure described in step 4 of Example 

from 2-[4-(2-butyl-6-chloro-1H-benzimidazol-1-yl)phenyl]ethanol (step 2). 

1 H-NMR (CDCI3) 5 7.66 (1H, d, J=8.6 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.22 

(1H, dd, J=8.6, 2.0 Hz), 7.07 (1H, d, J=2.0 Hz), 3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 

2.74 (2H, t, J=7.5 Hz), 1.80-1.70 (2H, m), 1.40-1.26 (2H, m), 0.86 (2H, t, J=7.3 Hz) 

STEP 3. 2-r4-(2-Butvl-6-chloro-1 H-benzimidazol-1 -ynphenvllethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-butyl-6-chloro-1 H-benzimidazol-1 -yl)phenyl]ethyl azide (step 2). 

1 H-NMR (CDCI3) 5 7.66 (1H, d, J=8.6 Hz), 7.43 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 7.21 

(1H, dd, J=8.6, 2.0 Hz), 7.08 (1H, d, J=2.0 Hz), 3.11 (2H, t, J=7.1 Hz), 2.91 (2H, t, J=7.1 Hz), 

2.74 (2H, t, J=7.4 Hz), 1.81-1.70 (2H, m), 1.41-1.27 (2H, m), 0.86 (3H, t, J=7.4 Hz) 

STEP 4. 2-Butvl-6-chlor o-1-(4-f2-raf(4-methvlDhenvl)sulfonvllamino) 
carbonvnamino1ethvl)phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-butyl-6-chloro-1 H-benzimidazol-1 -yl)phenyl]ethylamine (step 3). 
1 H-NMR (CDCI3) 8 7.75 (2H, d, J=8.4 Hz), 7.66 (1H, d, J=8.2 Hz), 7.38 (2H, d, J=8.4 Hz), 
7.30-7.20 (6H, m), 7.05 (1H, d, J=2.0 Hz), 6.77-6.72 (1H, m), 3.61-3.55 (2H, m), 2.96-2.92 
(2H, m), 2.74 (2H, t, J=7.5 Hz), 2.39 (3H, s), 1.78-1.67 (2H, m), 1.35-1.26 (2H, m), 0.84 (3H, t, 
J=7.3 Hz). 
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EXAMPLE 63 

2-BUTYL-6 -CHLORQ-1-(4-(2-rarf4-METHYLPHENYL)SULFONYL1AMINQ> 

CARBONY L)AMINQ1BUTYLIPHENYL)-1/-/-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

butyl-6-chloro-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 62). 

mp 137-145 °C; 1 H-NMR (DMSO-d 6 ) 5 7.65-7.63 (1H, m), 7.59 (2H, d, J=7.8 Hz), 7.38 (4H, s), 
7.23-7.20 (1H, m), 7.12 (2H, d, J=7.8 Hz), 7.04 (1H, s), 3.15 (2H, m), 2.72-2.67 (4H, m), 2.26 
(3H, s), 1.66-1.61 (2H, m), 1.29-1.22 (2H, m), 0.79 (3H, t, J=7.5 Hz); IR (KBr) cc max 1603, 
1520, 1458, 1396, 1130, 1086 cm" 1 . 

EXAMPLE 64 

7-CHLORO-2-ETHYL-3-f4-(2-r((r(4-METHYLPHENYL)SULFONYL1AMINQI 

CARBONYL)AMINQ1ETHYL)PHENYL)-1H-BENZIMIDAZOLE 

STEP 1 . 2-f4-(2-Chloro-6-nitroanilino)phenvilethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,3-dichloronitrobenzene and 4-aminophenylethyl alcohol. 

H-NMR (CDCI 3 ) 5 8.11 (1H, br.s), 8.00 (1H, dd, J=1.5 Hz, 8.5 Hz), 7.61 (1H, dd, J=1.5 Hz, 
7.9 Hz), 7.12 (2H, d, J=8.4 Hz), 7.03 (1H, dd, J=7.9 Hz, 8.5 Hz), 6.80 (2H, d, J=8.4 Hz), 3.82 
(2H, t, J=6.6 Hz), 2.81 (2H, d, J=6.6 Hz). 

STEP 2. 2-r4-(2-Amino-6-chloroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(2-cloro-6-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 5 7.04 (2H, d, J=7.8 Hz), 6.97 (1H, dd, J-7.9 Hz, 8.0 Hz), 6.82 (1H, dd, 
J=1.5 Hz, 7.9 Hz), 6.66 (1H, dd, J=1.5 Hz, 8.0 Hz), 6.59 (2H, d, J=7.8 Hz), 5.36 (1H, br.s), 
3.94 (2H, br.s), 3.78 (2H, t, J=6.6 Hz), 2.75 (2H, d, J=6.6 Hz). 

STEP 3. 2-r4-(7-Chlor o-2-ethvl-1H-benzimidazol-1-y|)phenvl1ethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-6-chloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

TLC Rf = 0.6 (hexane : ethyl acetate = 1:1). 

STEP 4. 2- r4-(7-Chloro-2-ethvl-1 H-benzimidazol-1 -vnphenyllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-amino-6-chloroanilino)phenyl]ethyl propionate (step 3). 

1 H-NMR (CDCI3) 5 7.68 (1H, dd, J=1.9 Hz, 7.0 Hz), 7.39 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 
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Hz), 7.11-7.20 (2H, m), 3.97 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.65 (2H, q, J=7.6 Hz), 

1.32 (3H, t, J=7.6 Hz). 

STEP 5. 7-Chloro-1-r4-(2-chloroethvl^phenvll-2-ethyl-1H-benzimidazole 
5 The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(7-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
1 H-NMR (CDCI 3 ) 8 7.69 (1H, dd, J=2.2 Hz, 7.1 Hz), 7.37 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 
Hz), 7.11-7.17 (2H, m), 3.81 (2H, t, J=7.3 Hz), 3.19 (2H, t, J=7.3 Hz), 2.65 (2H, q, J=7.5 Hz), 

1.33 (3H, t, J=7.5 Hz). 

10 

STEP 6. 2-r4-i 7-Chloro-2-ethvl-1H-benzimidazol-1-vl)phenvnethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 7-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole (step 5). 
1 H-NMR (CDCI3) 8 7.69 (1H, dd, J=1.8 Hz, 7.4 Hz), 7.38 (2H, d, J=8.2 Hz), 7.34 (2H, d, J=8.2 
15 Hz), 7.1 1-7.28 (2H, m), 3.60 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.64 (2H, q, J=7.6 Hz), 
1.32 (3H, t, J=7.6 Hz). 

STEP 7. 2-r4-( 7-Chloro-2-ethvl-1/^-benzimidazol-1-vl)phenvnethvlamine 
The title compound was prepared according to the procedure described in step 7 of Example 
20 37 from 2-[4-(7-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 

1 H-NMR (CDCI3) 8 7.69 (1H, d, J=7.9 Hz), 7.35 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 
7.11-7.19 (2H, m), 3.06 (2H, t, J=6.8 Hz), 2.88 (2H, t, J=6.8 Hz), 2.65 (2H, q, J=7.5 Hz), 1.33 
(3H, t, J=7.5 Hz). 

25 STEP 8. 7-Chloro-2-ethvl- 1-(4-l2-rarf4-methvlphenvnsulfonvnamino^ 
carbonvl)amino1ethvl)phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(7-chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z498 (M + H) + ; 1 H-NMR (CDCI 3 ) 8 7.74 (2H, d, J=8.4 Hz), 7.69 (1H, dd, J=1.9 Hz, 
30 7.4 Hz), 7.29-7.32 (6H, m), 7.11-7.20 (2H, m), 6.72 (1H, br.s), 3.59 (2H, t, J=6.9 Hz), 2.93 
(2H, t, J=6.9 Hz), 2.64 (2H, q, J=7.6 Hz), 2.42 (3H, s), 1.31 (3H, t, J=7.6 Hz). 

EXAMPLE 65 

7-CHLORO-2-ETHY L-3-(4-f2-rar(4-METHYLPHENYL)SULFONYLlAMINO) 
35 CARBONYLIAMINOIETHYLIPHENYLHH-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from7- 
chloro-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino] 
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ethyl}phenyl)-1H-benzimidazole (Example 64). 

1 H-NMR (DMSO-d 6 ) 5 7.62-7.64 (3H, m), 7.31-7.39 (4H, m), 7.14-7.20 (4H, m), 6.00 (1H, 
br.s), 3.17 (2H, br.s), 2.75 (2H, br.s), 2.55 (2H, q, J=7.8 Hz), 2.29 (3H, s), 1.21 (3H, t, J=7.8 
Hz); IR(KBr) a max 3380,2891, 1605, 1520, 1425, 1285, 1126, 1075, 798 cm" 1 . 

EXAMPLE 66 

5-FLUORO-2-ETHYL-3-(4-(2-f((r(4-METHYLPHENYL)SULFONYUAMINO) 

CARBONYL)AMINQ1ETHYL)PHENYL)-1H-BENZIMIDAZOLE 

STEP 1. 2-r4-(4-Fluoro-2-nitroanilino)phenvllethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,5-difluoronitrobenzene and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI 3 ) 5 9.32 (1H, s), 7.88-7.93 (1H, m), 7.11-7.30 (5H, m), 3.90 (2H, t, J=6.2 Hz), 
2.90 (2H, t, J=6.2 Hz). 

STEP 2. 2-r4-(2-Amino-4-fluoroanilino)Dhenvl1ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(4-fluoro-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 5 6.98-7.06 (3H, m), 6.60 (2H, d, J=8.2 Hz), 6.49 (1H, dd, J=2.8 Hz, 12.8 
Hz), 6.41 (1H, dd, J=2.8 Hz, 8.4 Hz), 4.99 (1H, br.s), 3.94 (2H ( br.s), 3.79 (2H, br.s), 2.76 (2H, 
t, J=6.4 Hz). 

STEP 3. 2-r4-(2-Ethvl-5-fluoro-1H-benzimidazol-1-vnDhenvllethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4-fluoroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

MS (El) m/z 340 (M + ). 

STEP 4. 2-r4-(2-Ethvl-5-fluoro-1 H-benzimidazol-1 -vnphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-amino-4-fluoroanilino)phenyl]ethyl propionate (step 3). 

1 H-NMR (CDCI3) 5 7.40-7.47 (3H, m), 7.28 (2H, d, J=8.0 Hz), 6.88-7.02 (2H, m), 3.98 (2H, t, 
J=6.3 Hz), 3.01 (2H, t, J=6.3 Hz), 2.78 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz). 

STEP 5. 1 - r4-(2-Chloroethvl)phenvn-2-ethvl-5-fluoro-1 H-benzimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyi-5-fluoro-1W-benzimidazol-1-yl)phenyl]ethanol (step 4). 

1 H-NMR (CDCI3) 5 7.42-7.46 (3H, m), 7.31 (2H, d, J=8.1 Hz), 6.89-7.02 (2H, m), 3.81 (2H, t, 
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J=7.1 Hz), 3.19 (2H, t, J=7.1 Hz), 2.78 (2H, q, J=7.6 Hz), 1.35 (3H, t, J=7.6 Hz). 
STEP 6. 2-r4-(2-Ethvl-5-fluoro-1H-benzimidazol-1-vnphenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-fluoro-1H-benzimidazole (step 5). 
H-NMR (CDCI 3 ) 6 7.43-7.45 (3H, m), 7.31 (2H, d, J=8.2 Hz), 6.89-7.02 (2H, m), 3.62 (2H, t, 
J=7.0 Hz), 3.01 (2H, t, J-7.0 Hz), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz). 

STEP 7. 2-r4-(2-Ethvl-5-fluoro-1H-benzimidazol-1-vl)phenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-5-fIuoro-1/-/-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 
1 H-NMR (CDCI 3 ) 5 7.40-7.46 (3H, m), 7.27-7.29 (2H, m), 6.87-6.99 (2H, m), 3.06 (2H, t, J=7.1 
Hz), 2.87 (2H, t, J=7.1 Hz), 2.78 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz). 

STEP 8. 5- Fluoro-2-ethvl-3-(4-(2-far(4-methvlDhenvnsulfonvllaminol 
carbonvl)amino1ethvl}phenvlV1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5-fluoro-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z 481 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 7.73 (2H, d, J=8.2 Hz), 7.35-7.45 (3H, m), 
7.24-7.29 (4H, m), 6.87-7.00 (2H, m), 6.73 (1H, br.s), 3.57 (2H, t, J=7.0 Hz), 2.93 (2H, t, J=7.0 
Hz), 2.77 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.31 (3H, t, J=7.6 Hz). 

EXAMPLE 67 

5-FLUORO-2-ETHYL-3-(4-(2-r(fr(4-METHYLPHENYL)SULFONYL1AMINO; 

CARBON YL)AMINQ1ETHYL)PHENYL)-1/-/-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 5- 

fluoro-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 

carbonyl)amino]ethyl}phenyl)-1H-benzimidazole (Example 66). 

mp 135-146 °C; MS (ESI) m/z 481 (M + H) + ; 1 H-NMR (DMSO-d 6 ) 5 7.62 (2H, d, J=8.1 Hz), 
7.39-7.48 (5H, m), 6.97-7.15 (4H, m), 5.92 (1H, br.s), 2.67-2.76 (4H, m), 2.51 (2H, br.s), 2.27 
(3H,s), 1.23 (3H,t, J=7.6Hz). 

EXAMPLE 68 

2-BUTYL-6-FLUORO-1-(2-rar(4-METHYLPHENYL^SULFONYL1AMINO^ 

CARBONYL)AMINQ1ETHYL)-1H-BENZIMIDAZOLE 

STEP 1 . 2-r4-(5-Fluoro-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
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1 from 2,4-difluoronitrobenzene and 4-aminophenylethyl alcohol. 

H-NMR (CDCI3) 5 9.61 (1H, br.s), 8.26 (1H, dd, J=6.1, 9.5 Hz), 7.32 (2H, d, J=8.2 Hz), 7.22 
(2H, d, J=8.3 Hz), 6.78 (1H, dd, J=2.6, 11.3 Hz), 6.47 (1H, ddd, J=2.2, 7.2, 9.7 Hz), 3.91 (2H, 
dt, J=6.2, 6.2 Hz), 2.91 (2H, t, J=6.4 Hz), 1.52 (1H, t, J=5.7 Hz). 

5 

STEP 2. 2-r4-(2-Amino-5-fluoroanilino)phenvllethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(5-fluoro-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 8 7.12 (2H, d, J=8.4 Hz), 6.87 (1H, dd, J=2.7, 10.1 Hz), 6.83 (2H, d, J=8.4 
10 Hz), 6.72 (1H, dd, J=5.7, 8.6 Hz), 6.63 (1H, ddd, J=2.7, 8.4, 8.4 Hz), 5.30 (1H, s), 3.83 (2H, t, 
J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz). 

STEP 3. 2-f4-(2-butvl-6-fl uoro-1H-benzimidazol-1-vl)phenvllethvl pentanoate 
The title compound was prepared according to the procedure described in step 5 of Example 
15 1 from 2-[4-(2-amino-5-fluoroanilino)phenyl]ethanol (step 2) and pentanoyl chloride. 

H-NMR (CDCI3) 8 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.1 
Hz), 7.04-6.95 (1H, m), 6.76 (1H, dd, J=2.6, 8.8 Hz), 4.38 (2H, t, J=6.8 Hz), 3.07 (2H, t, J=6.8 
Hz), 2.74 (2H, t, J=7.5 Hz), 2.33 (2H, t, J=7.7 Hz), 1.81-1.55 (4H, m), 1.42-1.25 (4H, m), 6.91 
(3H, t, J=7.3 Hz), 0.87 (3H, t, J=7.3 Hz). 

20 

STEP 4. 2-r4-( 2-butvl-6-fluoro-1 /-/-benzimidazol-1 -vDphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-butyl-6-fluoro-1H-benzimidazol-1-yl)phenyl]ethyl pentanoate (step 3). 
H-NMR (CDCI3) 8 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.46 (2H, d, J=8.2 Hz), 7.28 (2H, d. J=8.3 
25 Hz), 6.99 (1H, ddd, J=2.4, 9.0, 9.5 Hz), 4.10-3.85 (2H, m), 3.01 (2H, t, J=6.4 Hz), 2.74 (2H, t, 
J=7.7 Hz), 1.84-1.69 (2H, m), 1.41-1.27 (2H, m), 0.87 (3H, t, J=7.3 Hz). 

STEP 5. 2-r4-( 2-Butvl-6-fluoro-1H-benzimidazol-1-vnphenvllethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 
30 from 2-[4-(2-butyl-6-fluoro-1 W-benzimidazol-1 -yl)phenyl]ethanol (step 4). 

MS (El) m/z 337 (M + ); 1 H-NMR (CDCI 3 ) 8 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.45 (2H, d, J=8.1Hz), 
7.30 (2H, d, J=8.1 Hz), 7.04-6.94 (1H, m), 6.77 (1H, dd, J=2.4, 8.6 Hz), 3.62 (2H, t, J=7.0 Hz), 
3.02 (2H, t, J=6.8 Hz), 2.74 (2H, t, J=7.7 Hz), 1.86-1.69 (2H, m). 1.41-1.2 (2H, m), 0.86 (3H, t, 
J=7.3 Hz). 

35 

STEP 6. 2-l4-( 2-Butvl-6-fluoro-1H-benzimidazol-1-yl)phenvllethvlamine 
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The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(2-butyl-6-fluoro-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
H-NMR (CDCI 3 ) 8 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.42 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.2 
Hz), 7.05-6.95 (1H, m), 6.78 (1H, dd, J=2.6, 8.6 Hz), 3.08 (2H, t, J=7.1 Hz), 2.88 (2H, t, J=6.8 
5 Hz), 2.75 (2H, t, J=7.5 Hz), 1.82-1.69 (2H, m), 1.41-1.24 (2H, m), 0.87 (3H, t, J=7.3 Hz). 

STEP 7. 2-Butyl-6-fluoro-3-(4-/2 -raff4-methvlphenvl)sulfonvl1 a minn} 
carbonvnami no1ethvl)phenvl)-1H-benzirr)idazole 

The title compound was prepared according to the procedure described in step 10 of Example 
10 1 from 2-[4-(2-butyl-6-fluoro-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 

1 H-NMR (CDCI3) 5 7.73 (2H, d, J=8.4 Hz), 7.68 (1H, dd, J=4.6, 8.8 Hz), 7.38 (2H, d, J=8.4 
Hz), 7.32-7.24 (4H, m), 7.00 (1H, ddd, J=2.4, 8.8, 11.2 Hz), 6.75 (1H, dd, J=2.4, 8.6 Hz), 3.64- 
3.54 (2H, m), 2.94 (2H, t, J=7.0 Hz), 2.74 (2H, d, J=7.5 Hz), 1.80-1.65 (2H, m), 1.40-1.20 (2H, 
m), 0.84 (3H, t, J=7.3 Hz). 

15 

EXAMPLE 69 

2-BUTYL-6-FLUORO-1-l2-far(4-M RTHYLPHENYI.)SULFONYL]AMINn} 
CARBONYL^MIN QIETHYLMH-BENZIMIDAZOLE. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 2- 
20 butyl-6-fluoro-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 
carbonyl)amino]ethyl}phenyl)benzimidazole (Example 69). 

1 H-NMR (DMSO-d 6 ) 5 7.70-7.57 (3H, m), 7.39 (4H, br), 7.14 (2H, d, J=8.0 Hz), 7.11-7.02 (1H, 
m). 8.85 (1H, dd, j=2.4, 9.2 Hz), 3.48-3.34 (2H, m). 3.17 (2H, br), 2.80-2.65 (4H, m), 2.28 (3H, 
s), 1.72-1.55 (2H, m), 1.35-1.20 (2H, m), 0.80 (3H, t, J=7.1 Hz); IR (KBr) a max 3387, 2872, 
25 1601,1516,1479,1400,1130,1086 cm" 1 . 

EXAMPLE 70 

2-ETHYL-6-FLUORO-1-^2-far(4- METHYLPHENYL)SULFONYL1AMINn} 
CARBONYLIAMINO IETHYLIPHENYLHH-BENZIMIDAZOLE 
30 STEP 1. 2-r4-(6-Fluoro-2-ethvl-1H-ben ^imidazol-1-vl^phenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-5-fluoroanilino)phenyl]ethanol (step 2 of Example 68) and propionyl 
chloride. 

MS (El) m/z 340 (M + ); H-NMR (CDCI 3 ) 8 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.43 (2H, d, J=8.4 Hz), 
35 7.28 (2H, d, J=8.4 Hz), 6.99 (1 H, ddd, J=2.5, 8.8, 9.5 Hz), 6.77 (1 H, dd, J=2.5, 8.8 Hz), 4.38 
(2H, t, J=6.6 Hz). 3.07 (2H, t, J=6.6 Hz), 2.79 (2H. q, J=7.4 Hz), 2.35 (2H, q, J=7.4 Hz), 1.35 
(3H, t, J=7.4 Hz), 1.14 (3H, t, J=7.4 Hz). 
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STEP 2. 2-f4-(6-fluoro-2-et hvl-1H-benzimidazol-1-vl)phenvnethanQl 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-fluoro-2-ethyl-1«-benzimidazol-1-yl)phenyl]ethyl propionate (step 1). 
H-NMR (CDCI 3 ) 5 7.67 (1H, dd, J=4.8, 8.8 Hz), 7.45 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 
Hz), 6.99 (1H, ddd, J=2.5, 8.8, 9.5 Hz), 6.78 (1H, dd, J=2.5, 8.8 Hz), 3.99 (2H, t, J=6.6 Hz), 
3.00 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 Hz). 1 .35 (3H, t, J=7.5 Hz). 

STEP 3. 6-fluoro-1-r4-(2-chl oroethvltohenvn-2-ethvl-1 H-benzimiriazolft 
The title compound was prepared according to the procedure described in step 7 Example 1 
from 2-[4-(6-fluoro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 2). 
MS (El) m/z 302 (M + ). 

STEP 4. 2-f4-(6-Fluoro-2-eth V l -1AV-benzimiriazol-1- V nphRnvllethvl azirift 
15 The title compound was prepared according to the procedure described in step 8 Example 1 
from 6-fluoro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole (step 3). 
MS (El) m/z 309 (M + ); 1 H-NMR (CDCI 3 ) 5 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.44 (2H, d, J=8.3 Hz), 
7.31 (2H, d, J=8.3 Hz), 6.99 (1H, ddd, J=2.5, 8.8, 9.6 Hz), 6.77 (1H, dd, J=2.5, 8.8 Hz), 3.62 
(2H, t, J=6.9 Hz), 3.02 (2H, t, J=6.9 Hz), 2.77 (2H, q, J=7.4 Hz), 1 .34 (3H, t, J=7 4 Hz) 

20 

STEP 5. 2-r4-(6-Fluoro-2-eth y|-1 H-benzimidazol-1-vnnhenvllethvlaminR 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from 2-[4-(6-fluoro-2-ethyl-1 A7-benzimidazol-1-yl)phenyl]ethyl azide (step 4). 
H-NMR (CDCI 3 ) 8 7.68 (1H, dd, J=4.8, 8.8 Hz), 7.43 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 
25 Hz), 6.98 (1H, ddd, J=2.4, 8.8, 8.8 Hz), 6.82 (1H, dd, J=2.4, 8.8 Hz), 3.37 (2H, br.s), 3.18 (2H, 
t, J=7.1 Hz), 3.01 (2H, t, J=7.1 Hz), 2.76 (2H, q, J=7.5 Hz), 1 .33 (3H. t, J=7.5 Hz). 

& 2-Ethvl-6-fluoro-1-(4-l2-rar^4- 

methvlphenvl)sulfonvnamino) carbonvnaminolethvl)Dhenvn-1Ay-benzimidazole 
30 The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-fluoro-2-ethyl-1AV-benzimidazol-1-yl)phenyl]ethylamine (step 5). 
1 H-NMR (CDCI3) 8 7.73 (2H, d, J=8.4 Hz), 7.68 (1H, dd, J=8.7, 4.9 Hz), 7.37 (2H, d, J=8.4 
Hz), 7.32-7.23 (4H, m), 7.00 (1H, ddd, J=9.5, 8.7, 2.5 Hz), 6.79-6.69 (2H, m), 3.63-3.53 (2H, 
m), 2.94 (2H, t, J=7.5 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1 .32 (3H, t, J=7.5 Hz). 



35 



EXAMPLE 71 

5-METHOXY-2-ETHYL-3-r4 -<2-r(ffl4-METHYLPHENYnSULFONYLlAMINQl 
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CARBONY L)AMINOlETHYDPHENYLl1rt-BENZIMIDA7ni F 
STEP 1 . 2-r4-(4-Me thoxv-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-5-methoxynitrobenzene and 4-aminophenylethyl alcohol. 
H-NMR (CDCI 3 ) 5 9.33 (1H, br.s), 7.63 (1H, d, J=3.0 Hz), 7.17-7.27 (5H, m), 7.04-7.08 (1H, 
m), 3.88 (2H, br.s), 3.82 (3H, s), 2.88 (2H, t, J=6.6 Hz). 

STEP 2. 2-r4-(2-Amino-4-methoxvanilinotohenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[4-(4-methoxy-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 5 7.03 (2H, d, J=8.6 Hz), 6.98 (1H, d, J=8.4 Hz), 6.59 (2H, d, J=8.6 Hz), 
6.28-6.36 (2H, m), 3.77-3.85 (5H, m), 2.76 (2H, t, J=6.6 Hz). 

STEP 3. 2-f4-(2-Ethvl-5-methoxv-1/ 7 -benzimida7ol-1-vn D henYnethvl prop ionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4-methoxyanilino)phenyl]ethanol (step 2). 

H-NMR (CDCI3) 6 7.40 (2H, d, J=8.0 Hz), 7.12-7.29 (3H, m), 6.97 (1H, d, J=8.8 Hz), 6.82 
(1H, dd, J=2.4 Hz, 8.8 Hz), 4.37 (2H, t, J=6.7 Hz), 3.86 (3H, s), 3.05 (2H, t, J=6.7 Hz), 2.77 
(2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz), 1.14 (3H, t, J=7.5 Hz). 

STEP 4 2-f4-(2-Ethvl-5-methoxv-1 H-benzimidazol-1-vnDhenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-1W-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI3) 6 7.43 (2H, d, J=8.2 Hz), 7.27-7.30 (3H, m), 6.98 (1H, d, J=8.8 Hz), 6.82 
(1H, dd, J=2.3 Hz, 8.8 Hz), 3.98 (2H, t, J=6.5 Hz), 3.86 (3H, s), 2.99 (2H, t, J=6.5 Hz), 2.77 
(2H, q, J=7.6 Hz), 1 .33 (3H, t, J=7.6 Hz). 

STEP 5. 1-f4-(2-ChloroethvnDhenyl1- 2 -ethvl-5-methoxv-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-5-methoxy-1AV-benzimidazol-1-yl)phenyl]ethanol (step 4). 

1 H-NMR (CDCI3) 5 7.42 (2H, d, J=8.2 Hz), 7.26-7.33 (3H, m), 6.99 (1H, d, J=8.8 Hz), 6.82 

(1H, dd, J=2.5 Hz, 8.8 Hz), 3.86 (3H, s), 3.81 (2H, t, J=7.2 Hz), 3.18 (2H, t, J=7.2 Hz), 2.78 

(2H, q, J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 

STEP 6. 1-r4-(2-Azidoeth vnphenvn-2-ethvl-1H-benzimidazol-5-vl methvl ether 

The title compound was prepared according to the procedure described in step 8 of Example 
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1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-methoxy-1Ay-benzimidazole (step 5). 
H-NMR (CDCI 3 ) 8 7.42 (2H, d, J=8.4 Hz), 7.27-7.32 (3H, m), 6.98 (1H, d, J=8.8 Hz), 6.82 
(1H, dd, J=2.3 Hz, 8.8 Hz), 3.87 (3H, s), 3.61 (2H, t, J=6.9 Hz), 3.01 (2H, t, J=6.9 Hz), 2.76 
(2H, q, J=7.7 Hz), 1.34 (3H, t, J=7.7 Hz). 

STEP 7. 2-f4-(2-Ethyl-5-methoxv-1 H-h e nzimidaznM -vnphenvllethy lamina 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl methyl ether (step 6). 
H-NMR (CDCI 3 ) 8 7.39 (2H, d, J=8.2 Hz), 7.26-7.30 (3H, m), 6.99 (1H, d, J=8.7 Hz), 6.82 
(1H, dd, J=2.3 Hz, 8.7 Hz), 3.86 (3H, s), 3.07 (2H, t, J=6.9 Hz), 2.84 (2H, t, J=6.9 Hz), 2.77 
(2H, q, J=7.6 Hz), 1 .34 (3H, t, J=7.6 Hz). 

STEP 8. 5-Methoxv-2-Ethvl-3-f4-l2-f^rf4-m P t h vl P henvn St jlfnn Y l 1 a minn} 
carbonvnaminolethvllph envlMH-hPnzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-5-methoxy-1W-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
1 H-NMR (CDCI 3 ) 8 7.74 (2H, d, J=8.2 Hz), 7.23-7.34 (7H, m), 6.97 (1H. d, J=8.7 Hz), 6.82 
(1H, dd, J=1.8 Hz, 8.7 Hz), 6.67 (1H, br.s). 3.86 (3H, s), 3.57 (2H. t, J=6.4 Hz), 2.92 (2H, t, 6.4 
Hz), 2.75 (2H, q, J=7.6 Hz), 2.40 (3H, s), 1.31 (3H, t, J=7.6 Hz). 



EXAMPLE 72 

5-M ETHOXY-2-ETH Yl -3-(4"f2-IY/IY4-IVI ETHYLPHENYI.)SULFONYI 1 AMINO} 
CARBONYDAMINOIFTHYLIPHENYI MH-BENZIMIfWQLE. SODIUM RAl T 
The title compound was prepared according to the procedure described in Example 2 from 5- 
25 methoxy-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 

carbonyl)amino]ethyl}phenyl)-1«-benzimidazole (Example 72). 

mp 163-175 °C; H-NMR (DMSO-d 6 ) 5 7.60 (2H, d, J=7.5 Hz), 7.34-7.41 (4H, m), 7.12-7.18 
(3H, m), 6.97 (1H, d, J=8.7 Hz), 6.78 (1H, d. J=8.7 Hz), 3.78 (3H, s), 2.66-2.76 (4H, m), 2.50 
(2H, br.s), 2.78 (3H, s), 1.22 (3H, t. J=7.6 Hz); IR (KBr) cw 3363, 2833, 1596, 1404, 1128 
30 1085,1026,950 cm" 1 . 

EXAMPLE 73 

2-f4-(2-ETHYL-5-MF THOXY-1H-RENZIMIDA7QLE-1-YL^PHFNYL1ETHYI(4- 
METHYLPHENYI ^SI JLFONYLCARRAMATF 

35 The title compound was prepared according to the procedure described in Example 3 from 2- 
[4-(2-ethyl-5-methoxy-1W-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 71) 
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mp 95-98 °C; MS (ESI) m/z 494 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 7.93 (2H, d, J=8.2 Hz), 7.23- 
7.30 (3H, m), 7.16 (2H, d, J=8.2 Hz), 7.06 (2H, d, J=8.3 Hz), 6.92 (1H, d, J=8.8 Hz), 6.81 (1H, 
dd, J=2.2 Hz. 8.6 Hz), 4.33 (2H, t, J=6.3 Hz), 3.84 (3H, s), 2.93 (2H, t, J=6.3 Hz), 2.68 (2H, q, 
J=7.5 Hz), 2.37 (3H, s), 1.22 (3H, t, J=7.5 Hz); IR (KBr) a max 1743, 1596, 1517, 1487, 1444, 
5 1278,1159,1074,813cnT 1 . 



EXAMPLE 74 

2-ETHYL-6-MRTHOXY-1-(4-(2-rarf4- METHYLPHENYL)SULFONYL1AMINn} 
CARBONYLVXMINO] ETHYLIPHENYU-1H-BEN7IMIDAZOLE 

10 STEP 1 . 2-r (5-Methoxv-2-nitroanilino)phenvllethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-4-methoxynitrobenene and 4-aminophenylethyl alcohol. 
H-NMR (CDCI 3 ) 5 9.74 (1H, br.s), 8.18 (1H, d, J=9.5Hz), 7.30 (2H, d, J=8.4 Hz), 7.24 (2H, d, 
J=8.4 Hz), 6.55 (1H, d, J=2.8 Hz), 6.34 (1H, dd, J=9.5, 2.8 Hz), 3.90 (2H, m), 3.74 (3H, s), 

15 2.90 (3H, t, J=6.6 Hz). 



0 



STEP 2. 2-f(2-Amino -5-methoxvanilinobhenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(5-methoxy-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 5 7.09 (2H, d, J=8.4 Hz), 6.80 (2H, d, J=8.4 Hz), 6.76-6.73 (2H, m), 6.54 
(1H, dd, J=8.6, 2.8 Hz), 3.81 (2H, t, J=6.6 Hz), 3.71 (3H, s), 2.79 (2H, t, J=6.6 Hz). 



STEP 3. 2-r4-(2-Ethvl-6-methoxv-1 H-benzimidazol-1-vnDhenvllethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
5 1 from 2-[(2-amino-5-methoxyanilino)phenyl]ethanol (step 2) and propionyl chloride. 
MS (El) m/z 352 (M + ). 

STEP 4. 2-r4-(2-Ethvl-6-methox v-1 H-benzimidazol-1 -ynphenvllethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
) 1 from 2-[4-(2-ethyl-6-methoxy-1 H-benzimidazol-1 -yl)phenyl]ethyl propionate (step 3). 

H-NMR (CDCI3) 5 7.63 (1H, d, J=8.8 Hz), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 6.89 
(1H, dd, J=8.8, 2.6 Hz), 6.56 (1H, d, J=2.6 Hz), 4.00 (2H, t, J=6.6 Hz), 3.75 (3H, s), 3.01 (2H, 
t, J=6.6 Hz), 2.74 (2H, q, J=7.5 Hz), 1 .32 (3H, t, J=7.5 Hz). 

STEP 5. 2-f4-f2-Ethyl-6-methoxv -1H-benzimidazol-1-vnphenvnethvl azide 

The title compound was prepared according to the procedure described in step 4 of Example 

26 from 2-(4-(2-ethyl-6-methoxy-1W-benzimidazol-1-yl)phenyl)ethanol (step 4). 
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TLC Rf = 0.50 (hexane/ethyl acetate = 1:1). 

STEP 6. 2-f4-(2-Ethvl -6-methoxv-1 H-benzimidazol-1 -yhphenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-6-methoxy-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
H-NMR (CDCI 3 ) 5 7.65 (1H, d, J=8.8 Hz), 7.41 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 6.89 
(1H, dd, J=8.8, 2.4 Hz), 6.56 (1H, d, J=2.4 Hz), 3.76 (3H, s), 3.09 (2H, t, J=7.0 Hz), 2.89 (2H, 
t, J=7.0 Hz), 2.75 (2H, q, J=7.5 Hz), 1 .32 (3H, t, J=7.5 Hz). 

STEP 7. 2-Ethvl-6-methoxv-1-(4-r2-rflfr 4 -methvlDhenvnsulfonvnamino>carbonvnaminni 
ethvl>phenvl)-1 rt-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-6-methoxy-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
1 H-NMR (CDCI3) 5 7.75 (2H, d, J=8.2 Hz), 7.62 (1H, d, J=8.7 Hz), 7.35-7.23 (6H, m), 6.89 
(1H, dd, J=8.7, 2.5 Hz), 6.66 (1H, m), 6.55 (1H, d, J=2.5 Hz), 3.72 (3H, s), 3.59-3.57 (2H, m), 
2.93 (2H, t, J=7.0 Hz), 2.73 (2H, q, J=7.6 Hz), 1 .29 (3H, t, J=7.6 Hz). 
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EXAMPLE 75 

2-ETHYL-6-METHOXY-1-f4-/2-r^ 4-METHYLPHFNYL)SULFONYI 1AMIND} 
CARBONYL)AMINQ1ETHYHPHFN YL)-1H-BENZIMIDAZOLE. SODIUM SALT 
The title compound was prepared according to the procedure described in Example 2 from 2- 

5 ethyl-6-methoxy-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1W- 
benzimidazole (Example 74). 

H-NMR (DMSO-d 6 ) 5 7.59 (2H, d, J=8.3 Hz), 7.50 (1H, d, J=8.8 Hz), 7.41-7.35 (4H, m), 7.12 
(2H, d, J=8.3 Hz), 6.80 (1H, dd, J=8.8, 2.4 Hz), 6.53 (1H, d, J=2.4 Hz), 3.67 (3H, s), 3.15 (2H, 
m), 2.73-2.62 (4H, m), 1.19 (3H, t, J=7.7 Hz); IR (KBr) a max 1595, 1516, 1485, 1454, 1400, 
10 1157,1128,1086 cm- 1 . 
EXAMPLE 76 

5-TRIFLUOROMFTHYL-2-ETHYL-3-^ 4-(2-rarf4-METHYLPHENYI IStJLFONYLlAMINO} 
CARBONYLlAMIN Q1ETHYLlPHFNYL)-1H-BENZIMIDAZOlF 
STEP 1 . 2-r2-Nitro-4-(triflu oromethvnanilinolDhenvl\Rthannl 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-5-trifluoromethylnitrobenzene and 4-aminophenylethyl alcohol. 
1 H-NMR (CDCI 3 ) 5 9.68 (1H, br.s), 8.50 (1H, s), 7.51 (1H, dd, J=2.2 Hz, 9.2 Hz), 7.33 (2H, d, 
J=8.2 Hz), 7.19-7.26 (3H, m), 3.92 (2H, t, J=6.3 Hz), 2.92 (2H, t, J=6.3 Hz). 
STEP 2. 2-r2-Amino-4-rtri fluoromethvl)anilinolDhenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
26 from 2-[2-nitro-4-(trifluoromethyl)anilino]phenyl}ethanol (step 1). 
1 H-NMR (CDCI3) 5 7.10-7.16 (3H, m), 6.97 (2H, d, J=8.2 Hz), 6.82 (2H, d, J=8.2 Hz), 3.82 
(2H, t, J=6.6 Hz), 2.79 (2H, t, J=6.6 Hz). 

STEP 3. 2-{4-f2-Ethyl-5-(trifluoromethvn-1H-ben zimidazol-1-vllDhenvl^thvl propionate 
25 The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[2-amino-4-(trifluoromethyl)anilino]phenyl}ethanol (step 2) and propionyl chloride. 
1 H-NMR (CDCI3) 8 8.05 (1H, s), 7.42-7.47 (2H, m), 7.27-7.31 (2H, m), 7.13 (2H, d, =8.4 Hz), 
4.39 (2H, t, J=7.0 Hz), 3.08 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.36 (2H, q, J=7.6 Hz), 
1 .36 (3H, t, J=7.6 Hz), 1 .14 (3H, t, J=7.6 Hz). 
30 STEP 4. 2-f4-f2-Ethyl-5-(trifluoromethvn-1 r V -benzimiria7nl-l -vHphenvltethannl 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-{4-[2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl propionate (step 3). 
1 H-NMR (CDCI3) 8 8.05 (1H, s), 7.49 (1H, d, J=8.4 Hz), 7.44 (2H, d, J=8.6 Hz), 7.30 (2H, d, 
J=8.6 Hz), 7.16 (1H, d, J=8.4 Hz), 4.01 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.4 Hz), 2.80 (2h! q, 
35 J=7.6Hz), 1.36 (3H, t, J=7.6 Hz). 

STEP 5. 2-(4-f2-Ethvl-5-arifltJoromethvn-1H -benzimidazol-1vn P hftnvl}ethvl azide 
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The .,«e compound wa S prepared according ,o the procedure described in step 5 of Exampi, 
26 from 2-<4- W 5- (1 *^^ ^ * 

H-NMR (CDC,,, 8: 8.05 (,H. s,, 7.22-7.48 (5H, m), 7.,5 (,H. d. J-8.4 Hz, 3 62 ,2H , J-6 8 
HZ, 3.02 (2H. ,. J=6 .8 Hz,, 2.80 (2H, a. J= 7.5 Hz,, , 36 ,3H, ,, J-7.5 Hz, 

The Mta compound was prepared according ,o ,he procedure described in step 9 of Exampie 
1 Tom 2^4 Wrt.-WW^^ azWe 5) EXamPte 
H*MR (ecu , 8.05 (1H, s). 7.44 (3H, d, J*. Hz,, 7.29 ,2H, d. J*. Hz) 7 ,6 MH d 
.0 £ 3 <2H ' J=6 ' 8 "* 2 - 89 '' J - - *H. - — Hz', Jo^t 

STEP 7. S-Trittiornmethi^ „, M -, fl B.,,^^,^^ |m| . 

carbonvn a Mn„ | ..h v i )r K- nvn . 1H . hcn7lm , Ho ,„ l- , 

The compound was prepared according to ,he procedure described In step ,0 of Example 
5 MS (ESQ m,z 533 ,M ♦ H)*; 'h-N M R (CDC W 5 8.03 „H. s) . 7.80 ,2H, d, J=8. 2 Hz, 7 73 (2H 

6 ",2H Te 7 H^oT ? - 26 - 7 ' 29 <,H ' ~* "* 6.70 (1H br s^, 

>7 6 Hzi ' ' 7 "* 2 ' 8 ° <2H ' * J=? 6 ^ (3H, s,, ,.34 ( 3H, 
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The t ,t.e compound was prepared according to the procedure described in Exampie 2 from 5- 
tr.fluoromethy.-2-eth^3-(4- { 2- [ ( { [(4-meth^phenyl)suifonyl ] amino } 
carbonyl)amino]ethyl} P henyl)-1Ay-ben2imidazole (Example 76). 

H-NMR (DMSO-d 6 ) 8 8.02 (1H, s). 7.61-7.66 (4H, m), 7.48-7.51 (1H m) 7 24-7 28 , 3H m , 
£££ H 2) , 3.00 ( 2H, b,s, ,60-2.83 ( 4H, m), ,22 ( 3H, s), ^ £ ^ 

S-ACETYL-P-FTHYL-S^-ff^-MFTHY. PH ENYUSULFOMY, p ^n, 
CARBONYI )AMIMQ1ETHY. IPHPMV, v ^. BFNI7IMlnA7r „ c ~^ 

S TEPl.l-^-^^-Hydroxvpthvnanilinol-.Vnifrn phony,!^^^, 

A mixture of 2-ch.oro-5-acety.nitrobenzene (Oelschlaeger, H, Schreiber, O. UeUgs Ann 

ZZo T T/' 2 9 ' 10 ' 4 - am '-~ **- d-4 9 . 12 mm" and 

N3HC03 (1 g, 12 mmol) in DMF (60 mL) was heated at 150 °C for 3 h. After cooiing the 
m.xture was poured into water (100 mL) and extracted with ethy, acetate (300 mL) The 

ZZ 717 WaS t h T ^ ^ N30H (10 ° mL) - d bri - ^ ^en dried 

Tthte , h PUrifiCatl '° n ^ fl3Sh C ° ,Umn Ch — tography on siiica ge. e.uting 

w,th hexane/ethy, acetate (1,) to afford 1.36 g (45,.) of the titie compound as an orange oi 



15 



-161- 



H-NMR (CDCI3) 5 9.83 (1H, br.s), 8.20 (1H, d, J=2.1 Hz), 7.94 (1H, dd, J=2.1 Hz, 9.3 Hz), 
7.34 (2H, d, J=8.2 Hz), 7.24 (2H, d, J=8.2 Hz), 7.16 (1H, d, J=9.3 Hz), 3.91 (2H, t, J=6.6 Hz), 
2.92 (2H, t, J=6.6 Hz), 2.57 (3H, s). 

STEP 2. 1-l3-Amino-4-r4-(2-hvdroxvethvl )anilinQlpheny|>ethanone 
5 The title compound was prepared according to the procedure described in step 4 of Example 
1 from 1-{4-[4-(2-hydroxyethyl)anilino]-3-nitrophenyl}ethanone (step 1). 
H-NMR (CDCI 3 ) 8: 7.41 (1H, d, J=2.0 Hz), 7.37 (1H, dd. J=2.0 Hz, 8.2 Hz), 7.11-7.17 (3H, m), 
6.94 (2H, d, J=8.2 Hz), 5.72 (1H, br.s), 3.85 (2H, t, J=6.6 Hz), 3.65 (2H, br.s), 2.83 (2H, t] 
J=6.6 Hz), 2.52 (3H, s). 

10 STEP 3. 2-4-(5-Acetyl-2-ethyl-1H-benzimiri a zol-1- V n D henv|)ethvl prop ionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 1-{3-amino-4-[4-(2-hydroxyethyl)anilino]phenyl}ethanone (step 2) and propionyl 
chloride. 

TLC Rf = 0.4 (hexane/ethyl acetate = 1:1). 

STEP 4. 1-{2-Ethyl-1-f4-(2-hvdroxvethvnDhen V l1- 1 /y.benzimiriP l 7ol-5-vl^ethvl propionate 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-4-(5-acetyl-2-ethyl-1H-benzimidazol-1-yl)phenyl)ethyl propionate (step 3). 
1 H-NMR (CDCI 3 ) 8 8.39 (1H, d, J=1.2 Hz), 7.89 (1H, dd, J=1.2 Hz, 8.6 Hz), 7.48 (2H, d, J=7.4 
Hz), 7.30 (2H, d, J=7.4 Hz). 7.13 (1H, d, J=8.6 Hz), 4.00 (2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 
Hz), 2.80 (2H. q, J=7.6 Hz), 2.68 (3H, s), 1 .38 (2H, t, J=7.6 Hz). 
STEP 5. 1 -{1 -f4-(?-C hloroe th v l )phe nvn-2-ethvl-1 /-/-benzimidaznl-S-vltethanone 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 1-{2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazol-5-yl}ethanone (step 4). 
1 H-NMR (CDCI3) S 8.40 (1H. d, J=1.2 Hz), 7.90 (1H, dd, J=1.2 Hz. 8.4 Hz). 7.47 (2H, d. J=8.4 
25 Hz). 7.32 (2H. d, J=8.4 Hz). 7.13 (1H. d, J=8.4 Hz). 3.83 (2H, t, J=7.3 Hz). 3.21 (2H, t, J=7.3 
Hz), 2.82 (2H. q, J=7.6 Hz), 2.68 (3H, s). 1.38 (3H. t. J=7.6 Hz). 
STEP 6. 1-(1-f4-(2-Azidoethvnnhen vll-2-ethvl-1H-benzimidazol-5-vl>ethan 0 ne 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-{1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}ethanone (step 5). 
H-NMR (CDCI3) 8 8.40 (1H, d, J=1.5 Hz), 7.90 (1H. dd. J=1.5 Hz, 8.6 Hz). 7.46 (2H, d, J=8.3 
Hz), 7.12 (2H. d, J=8.3 Hz), 7.02 (1H, d, J=8.6 Hz), 3.63 (2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 
Hz), 2.80 (2H, q, J=7.4 Hz), 2.67 (3H, s), 1.37 (3H, t, J=7.4 Hz). 
STEP 7. 1 -{1-f4-(?-Aminoeth V nD henvn-2-ethvl-1AV.benzimiriazol-5-vl>ethanone 
The title compound was prepared according to the procedure described in step 7 of Example 
35 37 from 1-{1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}ethanone (step 6). 

1 H-NMR (CDCI3) 8 8.40 (1H. d. J=1.7 Hz), 7.90 (1H, dd, J=1.7 Hz. 8.6 Hz). 7.43 (2H, d, J=8.2 
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15 



Hz), 7.30 (2H, d, J=8.2 Hz), 7.13 (1H, d, J=8.6 Hz), 3.08 (2H, t, J=6.7 Hz), 2.88 (2H, t, J=6.7 
Hz), 2.80 (2H, q, J=7.6 Hz), 2.68 (3H, s), 1.38 (3H, t, J=7.6 Hz). 
STEP 8. 5-Acetyl-2-ethyl-1 -(4-(2-f^4-methvlnhP nvl)sulfonvn a mino)carbonvn 
amino1ethv» phenvn-1H-benzimidazQle 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 1-{1-[4-(2-aminoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}ethanone (step 7). 
MS (ESI) m/z505 (M + H) + ; H-NMR CDCI 3 ) 5 8.40 (1H, d, J=1.1 Hz), 7.88 (1H, dd, J=1.1 Hz, 
8.6 Hz), 7.73 (2H, d, J=8.4 Hz), 7.40 (2H, d, J=8.4 Hz), 7.27-7.31 (4H, m), 7.10 (1H, d, J=8.6 
Hz), 6.74 (1H, br.s), 3.59 (2H, t, J=6.9 Hz), 2.95 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=7.6 Hz), 2.67 
(3H, s), 2.40 (3H, s), 1 .36 (3H, t, J=7.6 Hz). 
EXAMPLE 79 

5-ACETYL-2-ETHYI -3-(4-(2-ffffl4-M ETHYLPHFNIYI_)SULFQNYL'| AMINin} 
CARBONYL)AMINQ1FTHYL)PHENYI H /Y-BENZIMIDAZOLE. SODIUM RAI T 
The title compound was prepared according to the procedure described in Example 2 from 5- 
acetyl-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl) 
amino]ethyl}phenyl)-1H-benzimidazole (Example 78). 

mp 155-160 °C; H-NMR (DMSO-d 6 ) 5 8.32 (1H, d, J=1.6 Hz), 7.81 (1H, dd, J=1.6 Hz, 8.6 
Hz), 7.62 (2H, d, J=8.1 Hz), 7.42 (4H, s), 7.12-7.17 (3H, m), 3.18 (2H, br.s), 2.71-2.79 (4H, 
m), 2.63 (3H, s), 2.27 (3H, s), 1.25 (3H, t, J=7.4 Hz); IR (KBr) a max 3373, 1676. 1604, 1519 
20 1294,1130,1085,885,813 cm- 1 . 
EXAMPLE 80 

2-ETHYL-5-METHYI SUI.FONYL-W4./7. r«r(4-METHYI PHENYUSUI FONYl 1 amimo } 
CARBON YL^AMINf) ]ETHYL)PHFNYLV1H-BEN7IMIDAZOLF 
STEP 1. 2-(4-f4-(Methvlsulfon yn-2-nitroanilinolDhenvl} fithannl 

A mixture of 2-chloro-5-methylsulfonylnitrobenzene (Kavalek, J.; et al. Collect. Czech. Chem. 
Commun, 1971, 36, 209., 2 g, 8.5 mmol) , 4-aminophenylethyl alcohol (1.4 g, 10.2 mmol) and 
Na 2 C0 3 (1 .4 g, 12.7 mmol) in ethanol was stirred at 100 °C for 16 h. The insoluble matter was 
removed by filtration and washed with ethanol (100 mL). The filtrate was concentrated and 
the residue was purified by flash column chromatography on silica gel eluting with 
hexane/ethyl acetate (1:4) to afford 960 mg (34%) of the title compound as yellow solids: H- 
NMR (CDCI 3 ) 8 9.84 (1H, br.s), 8.82 (1H, d, J=2.1 Hz), 7.79 (1H, dd, J=2.1 Hz, 9.1 Hz), 7.36 
(2H, d, J=8.4 Hz), 7.22-7.38 (3H, m), 3.94 (2H, br.s), 3.07 (3H, s), 2.93 (2H, t, J=6.6 Hz). 
STEP 2. 2-(4-f2-Amino-4-fme thvlsulfonvl)anilinolpheny|)ethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
35 28 from 2-{4-[4-(methylsulfonyi)-2-nitroanilino]phenyl}ethanol (step 1 ). 

H-NMR (CDCI3) 5 7.31 (1H, s), 7.28 (1H, s). 7.16-7.21 (3H, m), 6.96 (2H, d, J=8.5 Hz), 5.56 
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(1H, br.s), 3.86 (2H, t, J=6.4 Hz), 3.76 (2H, br.s), 3.03 (3H, s), 2.84 (2H, t, J=6.4 Hz). 
STEP 3. 2-{4-r2-Ethvl-5-(methvlsulfQnvn-1H - benzimidazo|-1-vn D henvBethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-{4-[2-amino-4-(methylsulfonyl)anilino]phenyl}ethanol (step 2) and propionyl chloride. 
5 TLC Rf = 0.8 (dichloromethane/methanol = 10:1). 

STEP 4. 2-{4-f2-Ethyl-5-(methvlsulfonvh-1 H-benzimidazol-1-vnphenvl^thannl 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-{4-[2-ethyl-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyl}ethyl propionate (step 3). 
1 H-NMR (CDCIa) 8 8.38 (1H, d, J=1.4 Hz), 7.77 (1H, dd. J=1.4 Hz, 8.6 Hz), 7.50 (2H, d, J=8.4 
10 Hz), 7.24-7.32 (2H, m), 7.22 (1H, d, J=8.6 Hz), 4.01 (t, J=6.6 Hz), 3.08 (3H, s), 3.02 (2H, t, 
J=6.6 Hz), 2.82 (2H, q, J=7.6 Hz), 1 .37 (3H, t, J=7.6 Hz). 

STEP 5. 1-r4-f2-Chloroethyl)phenvn-2-ethvl-5-( methvlsulfonvn-1Ay-benzimiri a7 r.lR 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-{4-[2-ethyl-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyl}ethanol (step 4). 
15 H-NMR (CDCI,) 5 8.38 (1H, d, J=1.6 Hz), 7.78 (1H, d, J=1.6 Hz, 8.6 Hz), 7.49 (2H, d, J=8.1 
Hz), 7.32 (2H, d, J=8.1 Hz), 7.23 (1H, d, J=8.6 Hz), 3.84 (2H, t, J=6.9 Hz), 3.22 (2H, t, J=6.9 
Hz), 3.08 (3H, s), 2.82 (2H, q, J=7.5 Hz), 1 .38 (3H, t, J=7.5 Hz). 
STEP 6. 1-r4-(2-Azidoethvl^hRn vll-2.ethvl-1H-benzimida7ol-5-vl methvl sniffing 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-(methylsulfonyl)-1rV-benzimidazole (step 5). 
1 H-NMR (CDCI 3 ) 8 8.38 (1H, d, J=1.5 Hz), 7.78 (1H, dd, J=1.5 Hz, 8.6 Hz), 7.49 (2H, d, J=8.4 
Hz), 7.32 (2H, d, J=8.4 Hz), 7.21 (1H, d, J=8.6 Hz), 3.64 (2H, t, J=6.9 Hz), 3.08 (3H, s), 3.03 
(2H, t, J=6.9 Hz), 2.83 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

25 STEP 7. 2-{4-f2-Ethyl-5-fmethvlsulfonv n -lH-benzimidazol-1-vnDhenvl)ethvlaminR 

The title compound was prepared according to the procedure described in step 7 of Example 
37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl methyl sulfone (step 6). 
H-NMR (CDCI 3 ) 8 8.38 (1H, d, J=1.7 Hz), 7.77 (1H, dd, J=1.7 Hz, 8.6 Hz), 7.46 (2H, d, J=8.4 
Hz), 7.21-7.30 (3H, m), 3.03-3.08 (5H, m), 2.89 (2H, t, J=6.7 Hz), 2.82 (2H, q, J=7.6 Hz), 1.37 

30 (3H, t, J=7.6 Hz). 

STEP 8. 2-EthYl-5-(methvlsulfonvl)-1-(4-^2-rfW4 .methvlDhenvnsulfonvllaminn} 
carbonvl)amino1 ethvl>phenvlV1H-benzimida7nlfi 

The title compound was prepared according to the procedure described in step 10 of Example 
35 1 from 2-{4-[2-ethyl-5-(methylsulfonyl)-1 W-benzimidazol-1 -yl]phenyl}ethylamine (step 7). 

1 H-NMR (CDCI3) 8 8.37 (1H, d, J=1.6 Hz), 7.75 (1H, dd, J=1.6 Hz, 8.6 Hz), 7.74 (2H, d, J=8.4 
Hz), 7.43 (2H. d, J=8.2 Hz), 7.27-7.32 (4H, m), 7.18 (1H, d, J=8.6 Hz), 6.70 (1H, br.s), 3.59 
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(2H, t, J=6.8 Hz), 3.08 (3H. s), 2.96 (2H, t. J=6.8 Hz), 2.82 (2H, q, J=7.6 Hz), 2.41 (3H, s), 
1 .35 (4H, t, J=7.6 Hz). 

EXAMPLE 81 

2-ETHYL-5-METHYLSULFONYL-3-(4-l2-^[ ( 4-METHYLPHENYL)SULFONYLlAMINOI 

CARBONYUAMINOIETHYI 1PHENYU-1H-BENZIMIDA7QI ,E. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-5-(methylsulfonyl)-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 

carbonyl)amino]ethyl}phenyt)-1A7-benzimidazole (Example 80). 

mp 171-178 °C; H-NMR (DMSO-d 6 ) 8 8.08 (1H, br.s), 7.51-7.62 (3H, m), 7.32 (4H, s), 7.16 
(1H, d, J=8.6 Hz), 7.03 (2H, d, J=7.3 Hz), 3.09-3.25 (7H. m), 2.63-2.66 (2H, m), 2.16 (3H, s), 
1.13 (3H, t, J=7.3 Hz); IR (KBr) ow 3386, 1604, 1519, 1396, 1299, 1128, 1085, 962, 887 cm" 



EXAMPLE 82 

5-CYANO-2-ETHYL-1-(4-{? -Km4-METHYI PHENYUSUI FQNYL1 AMINO} 
CARBONYDAMINQ1ETHYI .)PHENYU-1 H-BENZIMIDA7QI F 
STEP 1. 2-r(4-Cvano- 2-nitroanilino)phenvl1ethannl 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 4-chloro-3-nitrobenzonitrile and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI 3 ) 5 9.80 (1H, br.s), 8.54 (1H, d, J=2.0 Hz), 7.50 (1H, dd. J=9.1, 2.0 Hz), 7.36 
(2H, d, J=8.4Hz), 7.23 (2H, d, J=8.4 Hz), 7.16 (1H, d, J=9.1 Hz), 3.94-3.91 (2H, m), 2.93 (2H, 
t, J=6.6 Hz), 1.81 (1H, m). 

STEP 2. 2-r(2-Amino -4-cvanoanilinotohenvllethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(4-cyano-2-nitroanilino)phenyl]ethanol (step 1 ). 

1 H-NMR (CDCI3) 8 7.18-7.10 (3H, m), 7.01-6.95 (4H, m), 6.09 (1H, m), 3.97 (2H, br.s), 3.83- 
3.82 (2H, m), 2.83 (2H. t, J=6.8 Hz), 2.31 (1H, m) 



STEP 3. 2-r4-(5-Cvano-2-ethvl-1AV-ben7i m idazol-1-vlVhenvllethvl pro pinnate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-4-cyanoanilino)phenyl]ethanol (step 2). 

MS (El) m/z 347 (M + ). 

STEP 4. 2-r4-(5-Cyano-2-ethvl-1 H-ben 7 imidazol-1 -vnohenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
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1 from 2-[4-(5-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI 3 ) 5 8.09 (1H, s), 7.50-7.43 (3H, m), 7.32-7.28 (2H, m), 7.15 (1H, d, J=8.2 Hz), 
4.00 (2H, q, H=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 2.81 (2H, t. J=7.6 Hz), 1 .37 (3H, t, J=7.6 Hz). 

5 STEP 5. 2-f4-(5-Cvano-2-ethvl-1H-hfin zimidazol-1-vl)phenvnethvl a7irie 

The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(5-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
TLC Rf = 0.83 (dichloromethane/methanol = 10:1). 

10 STEP 6. 2-r 4-(5-Cyano-2-ethvl-1Ay-benzimidazol-1-vnnhenvnethvlaminfi 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(5-cyano-2-ethyl-1W-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
1 H-NMR (CDCI3) 5 8.09 (1H, s), 7.47-7.42 (3H, m), 7.29-7.26 (2H, m), 7.15 (1H, d, J=8.4 Hz), 
3.09 (2H, t, J=6.8 Hz), 2.91 (2H, t, J=6.8 Hz), 2.81 (2H, q, J=7.6 Hz), 1 .37 (3H, t J=7 6 Hz) 

m 15 

j l j STEP 7 - 5 - c y an °-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfomyl]amino} 

carbonyl)amino]ethyl}phenyl)-1 AV-benzimidazole 

H« Tne title compound was prepared according to the procedure described in step 1 0 of Example 

g 1 from 2-[4-(5-cyano-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethylamine (step 6). 

y=j 20 1 H-NMR (CDCI3) 5 8.05 (1H, d, J=0.9 Hz), 7.75 (2H, d, J=8.4 Hz), 7.43-7.40 (3H, m), 7.30- 

}f 7 26 (4H ' m )> 712 < 1H - d - J= 8.4 Hz), 6.74 (1H, m), 3.60-3.58 (2H, m), 2.96 (2H, t, J=7.0 Hz), 

2 - 81 ( 2H . a . J= 7 -5 Hz), 2.41 (3H, s), 1 .34 (3H, t, J=7.5 Hz). 

EXAMPLE 83 

25 5-CYANO-2-ETHYL-1-M-/2-f qr(4-METHYI PHENYUSULFQNYLIAMINOI 

CARBONYL)AMIN01ETH YL)PHENYLMH-BENZIMIDA70LE. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 5- 

cyano-2-ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 82). 

30 H-NMR (DMSO-d 6 )8 8.19 (1H, d, J=1.5 Hz), 7.59 (2H, d, J=7.9 Hz), 7.54 (1H, dd, J=8.4, 1.5 
Hz), 7.41 (4H, s), 7.23 (1H, d, J=8.4 Hz), 7.11 (2H, d. J=7.9 Hz), 3.14 (2H, m), 2.78-2.70 (4H, 
m), 2.26 (3H, s), 1 .24 (3H, t, J=7.4 Hz). 



EXAMPLE 84 

35 2-ETHYL-1- (4-<2-rrW4-MET HYLPHENYI ^ULFONYLIAMINIO} 

CARBONYL)AMINQ1FTHYLyPHENYI .)-1H-BENZIMIDAZOLE— S-CARBOXAMIDF 
STEP 1. 2-Ethvl-1-r4-f2-hvdroxv ethvnDhenvl1-1H-benzimidazole-5-carbnxamiriP 
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To a mixture of 2-[4-(5-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 
82, 200 mg, 0.68 mmol), DMSO (0.06 mL, 0.82 mmol) and methanol (10 mL) was added 30% 
aqueous solution of hydrogen peroxide (0.12 mL, 1.0 mmol) and 0.2 M aqueous NaOH (0.06 
mL). The mixture was stirred at 50 °C for 4 h, then cooled. The mixture was poured into 
5 water (50 mL) and extracted with ethyl acetate (1 00 mL). The organic layer was washed with 
2N aqueous NaOH (50 mL) and brine (50 mL), then dried (Na 2 S0 4 ), and concentrated to 
afford the title compound as pale yellow solids: 1 H-NMR (CDCI 3 ) 6 8.23 (1H, d, J=1.1 Hz), 
7.96 (1H, br.s), 7.76 (1H. dd, J=1.1 Hz, 8.4 Hz), 7.42-7.51 (4H, m), 7.25 (1H, br.s), 7.09 (1h! 
d, J=8.4 Hz), 3.70 (2H, t, J=6.6 Hz), 2.85 (2H, t, J=6.9 Hz), 2.76 (2H, q, J=7.4 Hz), 1.24 (3H, t 
10 J=7.4Hz). 

STEP 2. 1-r4-(2-Chloroethvl)Dhe nvn-2-ethvl-1 H-benzimida7nle-5-carboxamiri ft 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carboxamide (step 1). 
H-NMR (CDCI 3 ) 5 8.17 (1H, d, J=1.7 Hz), 7.79 (1H, dd, J=1.7 Hz, 8.5 Hz), 7.46 (2H, d, J=8.3 
Hz), 7.33 (2H, d, J=8.3 Hz), 7.15 (1H, d, J=8.5 Hz), 3.83 (2H, t, J=7.0 Hz), 3.21 (2H, t, J=7.0 
Hz), 2.82 (2H, q, J=7.6 Hz), 1 .37 (3H, t, J=7.6 Hz). 



15 



20 



25 



STEP 3. 1 -r4-(2-A ?idoethyl)phenvl1-2-ethvl-1 H-benzimida7olft-5-carboxamirte 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-t4-(2-chloroethyl)phenyl]-2-ethyl-1Ay-benzimidazole-5-carboxamide (step 2). 
1 H-NMR (CDCI3) 8 8.17 (1H, d, J=1.5 Hz), 7.78 (1H, dd, J=1.5 Hz, 8.4 Hz), 7.46 (2H, d, J=8.2 
Hz), 7.32 (2H, d, J=8.2 Hz), 7.13 (1H, d, J=8.4 Hz), 3.62 (2H. t, J=6.8 Hz), 3.03 (2H, t, J=6.8 
Hz), 2.81 (2H, q, J=7.5 Hz), 1 .36 (3H, t, J=7.5 Hz). 

STEP 4. 1 -f4-(2-Aminoethvnr>hen y|l-2-ethvl-1 H-benzimidaznle-5-carboxamirte 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1W-benzimidazole-5-carboxamide (step 3). 
1 H-NMR (CDCI3) 5 8.21 (1H, d, J=1.5 Hz), 7.79 (1H, dd, J=1.5 Hz, 8.4 Hz), 7.43 (2H, d, J=8.2 
30 Hz), 7.28-7.31 (2H, m), 7.13 (1H, d, J=8.4 Hz), 3.05 (2H, t, J=6.7 Hz), 2.88 (2H, t, J=6.7 Hz), 
2.81 (2H, q, J=7.6 Hz), 1 .35 (3H, t, J=7.6 Hz). 

STEP 5. 2-Ethvl-1-f4-(2-raf(4-m Rthvlphenvl^sn|fonvnamino)carhnn Y l} 
amino1ethvl)Dh envn-1H-benzimidazole-5-carboxamirie 
35 The title compound was prepared according to the procedure described in step 1 0 of Example 
1 from 1-[4-(2-aminoethyl)phenyl]-2-ethyl-1AV-benzimidazole-5-carboxamide (step 4). 
MS (ESI) m/z 506 (M + H) + ; H-NMR (CD 3 OD) 8 8.13 (1H. s), 7.65-7.73 (3H, m), 7.32 (2H, d, 
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J=8.2 Hz), 7.16-7.21 (4H, m), 7.00 (1H, d, J=8.6 Hz), 3.31 (2H, t, J=6.9 Hz), 2.75 (2H, t, J=6.9 
Hz), 2.69 (2H, q, J=7.6 Hz), 2.21 (3H, s), 1 .48 (3H, t, J=7.6 Hz). 

EXAMPLE 85 

5 6-CYANO-2-ETHYL-1-r4-^-^r f4-METHYLPHRNYL^SUI FONYI j AMiNn} 
CARBONYL^AMIN QIETHYUPHFNYLVIH-BFN^IMIDAZOLF 
STEP 1. 3-f4-(2-Hvdroxveth yl)anilinol-4-nitrobenzonitrilft 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 3-chloro-4-nitrobenzonitrile (Tsuji, K. Chem. Pharm. Bull. 1992, 40, 2399) and 4- 
10 aminophenylethyl alcohol.. 
MS (El) m/z 383 (M*). 

STEP 2. 3-r4-r2-Chloroeth v|)anilino1-4-nitrobenzonitrilB 

The title compound was prepared according to the procedure described in step 7 Example 1 
1 5 from 3-[4-(2-hydroxyethyl)anilino]-4-nitrobenzonitrile (step 1 ). 

H-NMR (CDCI 3 ) 8 9.46 (1H, br.s), 8.29 (1H, d, J=8.8 Hz), 7.42 (1H, d, J=1.7 Hz), 7.35 (2H, d, 
J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 6.97 (1H, dd, J=8.8, 1.7 Hz), 3.77 (2H, t, J=7 2 Hz) 3 13 
(2H, t, J=7.2 Hz). 

20 STEP 3. 4-Amino-3-f4-(2- chloroethvnanilino1ben7nnitril^ 

The title compound was prepared according to the procedure described in step 4 of Example 
1 from 3-[4-(2-chloroethyl)anilinoJ-4-nitrobenzonitrile (step 2). 
MS (El) m/z 383 (M + ). 



25 



30 



35 



STEP 4. 1-f4-(2-Chloroethvn P henvn-?-Pt h vl-1H-ben 7 imidazole-6-c a rhnnitril a 

The title compound was prepared according to the procedure described in step 5 Example 1 

from 4-amino-3-[4-(2-chloroethyl)anilino]benzonitrile (step 3) and propionyl chloride. 

MS (El) m/z 309 (M*); H-NMR (CDCI 3 ) 8 7.82 (1H, d, J=8.6 Hz), 7.53 (1H, dd, J=8.6, 2.0 Hz) 

7.48 (2H, d, J=8.3 Hz), 7.42 (1H, d, J=2.0 Hz), 7.31 (2H, d, J=8.3 Hz), 3.84 (2H, t, J=7.0 Hz),' 

3.21 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.4 Hz), 1.39 (3H, t, J=7.4 Hz). 

STEP 5. 2-r4-(6-Cvano-2-ethvl-1H-bfi n zimidazol-1-vl)Dhenvnethvl avid* 

The title compound was prepared according to the procedure described in step 8 Example 1 

from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-1Ay-benzimidazole-6-carbonitrile (step 4). 

MS (El) m/z 316 (M + ); 1 H-NMR (CDCI 3 ) 5 7.83 (1H, d, J=8.4 Hz), 7.54 (1H, dd, J=8.4, 2.0 Hz), 

7.50 (2H, d, J=8.3 Hz), 7.40 (1H, d, J=2.0 Hz), 7.30 (2H, d, J=8.3 Hz), 3.64 (2H, t, J=6.5 Hz), 

3.04 (2H, t, J=6.5 Hz), 2.83 (2H, q, J=7.3 Hz), 1 .37 (3H, t, J=7.3 Hz). 
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STEP 6. 2-f4-(6-Cvano-2-ethvl-1H-hfin7i m idazol-1-vnphenvnethvlaminft 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
H-NMR (DMSO-d 6 ) 8 8.11 (2H, br.s), 7.87 (1H, d, J=8.4 Hz), 7.64 (1H, dd. J=8.4, 2.0 Hz), 
7.60-7.53 (5H, m), 3.20-3.02 (4H, m), 2.79 (2H, q, J=7.4 Hz), 1 .28 (3H, t, J=7.4 Hz). 



STEP 7. 6-Cyano-?-ethvl-1 -(4-(2-rm(4- methvlDhenvlV«; l .lf 0 nvnamino^ 
carbonvnaminnlftt hvllphenvlMrt-benzimiriaznlft 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
1 H-NMR (CDCI 3 ) 8 7.83 (1H, d, J=8.4 Hz), 7.74 (2H, d, J=8.4 Hz), 7.53 (1H, dd. J=8.4, 1.5 
Hz), 7.43 (2H, d, J=8.4 Hz), 7.39 (1H, d, J=1.5 Hz), 7.33 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 
Hz), 6.75 (1H, br.s), 3.65-3.54 (2H, m), 2.97 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.5 Hz) 2 42 
15 (3H, s), 1.37 (3H,t, J=7.5Hz). 



EXAMPLE 86 

2-ETHYL-1-(4-/7-f({f(/l -METHYLPHFNYL)SULFnNYL1AMINQ^ 
CARBONYL)AMIN01FTHYI.>PHENYLV1H-R ENZIMIDA7niF.6-CARBOXAMinP 
3 T ° a solution of 6-cyano-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1 H-benzimidazole (Example 85, 
162 mg, 0.33 mmol) in 2-methyl-2-propanol (10 mL) was added powdered KOH (66 mg, 1.0 
mmol). The resulting mixture was heated at reflux temperature for 3 h. After removal of 
solvent, the reaction mixture was partitioned between dichloromethane (50 mL) and 
phosphate buffer (50 mL). The organic phase was separated and the aqueous phase was 
extracted with dichloromethane (50 mL). The combined organic phases were washed with 
brine (50 mL), dried (Na 2 S0 4 ), and concentrated. The residual solids were recrystallized from 
ethyl acetate to afford 105 mg (63%) of the title compound as white solids: H-NMR (CDCI 3 ) 8- 
7.79 (2H, d, J=8.4 Hz), 7.75 (1H, d, J=8.8 Hz), 7.71-7.63 (2H, m), 7.35-7.25 (4H, m), 7.16 
(2H, d, J=8.4 Hz), 6.75 (2H, br.s), 6.55 (1H, br.s), 3.54 (2H, t, J=6.4 Hz), 2.88 (2H, t, J=6 4 
Hz), 2.79 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1 .34 (3H, t, J=7.5 Hz). 

EXAMPLE 87 

5-r(tert-BUTYLAMINO)SULFONYLl-?-F THYL-1-f442-fgr(4-METHYI PHFMVI ) 
SULFONYL1AMINO}CARPONYL1AMIN01F THYL)PHENYI H H-BENZIMir»A7r>l F 
STEP f. A/-rte/f-ButYlM-chloro-3 -nitrobenzenesulfonamirifi 

To a stirred solution of tert-butylamine (5.1 g, 70 mmol) in dichloromethane (200 mL) was 
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added dropwise a solution of 4-chloro-3-nitrobenzenesulfonyl chloride (17.9 g, 70 mmol) in 
dichloromethane (100 mL) at room temperature over a period of 30 min, and then the reaction 
mixture was stirred for 2 h. The reaction mixture was poured into water (100 mL), the organic 
phase was separated, and the aqueous phase was extracted with ethyl acetate (100 mL). 
The combined organic extracts were washed with water (50 mL) and brine (20 mL), dried 
(Na 2 S0 4 ), and concentrated to give 21.3 g (quant.) of the title compound as yellow solids: 1 H- 
NMR (CDCI 3 ) 8 8.38 (1H, d, J=2.0 Hz), 8.02 (1H, dd, J=2.0, 8.6 Hz), 7.70 (1H, d, J=8.6 Hz), 
4.95 (1H, br.s), 1.28 (9H, s). 

STEP 2. A/-(tert-Butvn-4-r4-(2-hvdro x vethvnanilino1-3-nitrobenzenesulfonamirifi 

The title compound was prepared according to the procedure described in step 3 of Example 

1 from A/-(te/t-butyl)-4-chloro-3-nitrobenzenesulfonamide (step 1) and 4-aminophenylethyl 
alcohol. 

MS (El) m/z 393 (Ivf ); H-NMR (CDCI 3 ) 5 9.76 (1 H, br.s), 8.75 (1 H, d, J=2.0 Hz), 7.74 (1 H, dd, 
J=2.0, 8.5 Hz), 7.35 (2H, d, J=8.3 Hz), 7.24 (2H, d, J=8.3 Hz), 7.17 (1H, d, J=8.5 Hz), 4.42 
(1H, br.s), 3.97-3.88 (2H, m), 2.94 (2H, t, J=7.0 Hz), 1.27 (9H, s). 

STEP 3. A/-^erf-ButvlW4-r4-(2-chloroe thvl)anilino1-3-nitrobenzenesulfonamide 

The title compound was prepared according to the procedure described in step 7 Example 1 

from A/-(terf-butyl)-4-[4-(2-hydroxyethyl)anilino]-3-nitrobenzenesulfonamide (step 2). 

MS (El) m/z 41 1 (M + ); H-NMR (CDCI 3 ) 5 9.77 (1 H, br.s), 8.77 (1 H, d, J=2.0 Hz), 7.77 (1 H, dd, 

J=2.0, 8.4 Hz), 7.34 (2H, d, J=8.3 Hz), 7.25 (2H, d, J=8.3 Hz), 7.18 (1H, d, J=8.4 Hz), 4.46 

(1H, br.s), 3.76 (2H, t, J=6.8 Hz), 3.13 (2H, t, J=6.8 Hz), 1.28 (9H, s). 

STEP 4. 3-Amino-A/-(tert-butvn-4-r4-f2 -chloroethvl>anilino1ben7ftnesulfonamide 
The title compound was prepared according to the procedure described in step 4 of Example 
1 from A/-(fert-butyl)-4-[4-(2-chloroethyl)anilino]-3-nitrobenzenesulfonamide (step 3). 
H-NMR (CDCI3) 5 7.31 (1H, d, J=2.0 Hz), 7.26 (1H, dd, J=2.0, 8.3 Hz), 7.15 (1H, d, J=8.3 
Hz), 7.14 (2H, d, J=8.4 Hz), 6.89 (2H, d, J=8.4 Hz), 5.49 (1H, br.s), 4.64 (1H, br.s), 3.77 (2H, 
br.s), 3.69 (2H, t, J=7.4 Hz), 3.02 (2H, t, J=7.4 Hz), 1 .24 (9H, s). 

STEP 5. A/-(te/t-Butyl)-1 -r4-(2-chloroethvl ) phenvll-2-ethy|-1 H-benzimidazole-5-sulfonamiriP 
The title compound was prepared according to the procedure described in step 5 Example 1 

from 3-amino-A/-(tert-butyl)-4-[4-(2-chloroethyl)anilino]benzenesulfonamide (step 4) and 
propionyl chloride. 

MS (El) m/z 419 (M + ); 1 H-NMR (CDCI 3 ) 5 8.34 (1H, d, J=2.0 Hz), 7.74 (1H, dd, J=2.0, 8.3 Hz), 
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7.47 (2H, d, J=8.6 Hz), 7.33 (2H, d, J=8.6 Hz), 7.16 (1H, d, J=8.3 Hz), 4.62 (1H, br.s), 3.83 
(2H, t, J=7.0 Hz), 3.21 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.4 Hz), 1.39 (3H, t, J=7.4 Hz) 1 24 
(9H, s). 

STEP 6. 1-f4-(2-Azidoe thYl)phenv n-/V- (te /t-butvn-2- e thvl-lAy-benzimid a 7.ole-5-sulfon a miriP 
The title compound was prepared according to the procedure described in step 8 Example 1 
from A/-(tert-butyl)-1 -[4-(2-chloroethyi)phenyl]-2-ethyl-1 H-benzimidazole-5-sulfonamide (step 
5). 

MS (El) m/z426 (M + ); H-NMR (CDCI 3 ) 8 8.33 (1H, d, J=2.0 Hz), 7.73 (1H, dd, J=2.0, 8.4 Hz), 

7.48 (2H, d, J=8.4 Hz), 7.33 (2H, d. J=8.4 Hz), 7.14 (1H, d, J=8.4 Hz), 4.47 (1H, br.s), 3.62 
(2H, t, J=7.0 Hz), 3.03 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.2 Hz), 1.38 (3H, t, J=7 2 Hz) 1 24 
(9H, s). 

STEP 7. 1-r4-(2-Aminoethvl)r)henvn-A/-(te/f-h l i r vn-2-ethvl-1 H-henzimidaznte-S-s, .ifnn^m.Ho 
The title compound was prepared according to the procedure described in step 9 of Example 

1 from 1-[4-(2-azidoethyl)phenyl]-A/-(fert-butyl)-2-ethyl-1H-benzimidazole-5-sulfonamide (step 
6). 

1 H-NMR (CDCI 3 ) 5 8.34 (1H, d, J=1.9 Hz), 7.74 (1H, dd, J=1.9, 8.3 Hz), 7.44 (2H, d, J=8.4 
Hz), 7.28 (2H, d, J=8.4 Hz), 7.15 (1H, d, J=8.3 Hz), 4.88 (1H, br.s), 3.09 (2H, t, J=7.0 Hz), 
2.95 (2H, t, J=7.0 Hz), 2.83 (2H, q, J=7.4 Hz), 1 .37 (3H, t, J=7.4 Hz) 1 .23 (9H, s). 

STEP 8. 5-rfterf-Butylamino)s l ilf onvn- 2-eth v l-1-(4-(2-farf4-m ft th V | Dh en V n s ,.lfnn Y l 1 a minn} 
carbonvl teminoleth vIln henvH- 1 H-hf>nzim idazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 1 -[4-(2-aminoethyl)phenyl]-A/-(terf-butyl)-2-ethyl-1 H-benzimidazole-5-sulfonamide (step 

MS (ESI) m/z 598 (M + H) + ; H-NMR (CDCI 3 ) 8 8.32 (1H, d, J=1.3 Hz), 7.77-7.69 (3H, m), 
7.41(2H, d, J=8.3 Hz), 7.33-7.25 (4H, m), 7.11 (1H, d, J=8.6 Hz), 6.65 (1H, br.s), 4.59 (1H, s), 
3.63-3.53 (2H, m), 2.95 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1.36 (3H t 
J=7.6 Hz) 1.23 (9H,s). 

EXAMPLE 88 

5-(AMINOSULFONYL)-2-ETHYI.-1-(4-f2-fafM-M E THYLPHFNYI ^SULFONYLl AMINO) 
CARBONYL)AMINOlETHYt.>PHENYL^-1 H-BENZIMIDA7QI F 

A solution of 5-[(terf-butylamino)sulfonyl]-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1 H-benzimidazole (Example 87, 
330 mg, 0.55 mmol) in trifluoroacetic acid (10 mL) was heated at 80 °C for 2 h. The mixture 
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was concentrated and the residue was purified by flash chromatography on silica gel eluting 
with dichloromethane/methanol (10:1) to afford 215 mg (73%) of the title compound: MS (ESI) 
m/z 542 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 8.32 (1H, d, J=1.3 Hz), 7.77-7.69 (3H, m), 7.41 (2H, d, 
J=8.3 Hz), 7.33-7.25 (4H, m), 7.11 (1H, d, J=8.6 Hz), 6.65 (1H, br.s), 4.59 (1H, s), 3.63-3.53 
(2H, m), 2.95 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1.36 (3H, t, J=7.6 Hz) 
1.23 (9H, s). 



EXAMPLE 89 

2-ETHYL-1-(2-rf(rf4-METHYPHEN YL)SULFQNYL1AMINO>CARBONYL)AMINQ1ETHYL)-5- 
10 f(METHYLSU LFONYL)AMINOl-1H-BENZIMIDAZOLE 
STEP 1 . 2-r4-(2 ,4-Dinitroanilinotohenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2-chloro-1,5-dinitrobenzene and 4-aminophenylethyl alcohol. 

H-NMR (CDCI 3 ) 5 9.95 (1H, s), 9.18 (1H, d, J=2.4 Hz), 8.16 (1H, dd, J=2.7, 9.7 Hz), 7.39 (2H, 
15 d, J=8.4 Hz), 7.26 (2H, d, J=8.1 Hz), 7.16 (1H, d, J=9.5 Hz), 3.93 (2H, dt, J=5.7, 6.2 Hz), 2.94 
(2H, t, J=6.8 Hz), 1 .50 (1 H, t, J=5.7 Hz). 



STEP 2. 2-r4-( 2-Amino-4-nitroanilino^phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
20 40 from 2-[4-(2,4-dinitroanilino)phenyl]ethanol (step 1 ). 

1 H-NMR (CDCI3) 8 7.73-7.67 (2H, m), 7.22 (2H, d, J=8.3 Hz), 7.11 (1H, d, J=9.3 Hz), 7.04 
(2H, d, J=8.3 Hz), 5.80 (1H, s), 3.88 (2H, dt, J=5.7, 6.0 Hz), 3.69 (2H, br.s), 2.87 (2H, t, J=6.4 
Hz), 1.48 (1H, br). 



25 STEP 3. 2-r4-(2-ethvl-5 -nitro-1H-benzimidazol-1-vnphenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-4-nitroanilino)phenyl]ethanol (step 2) and propionyl chloride. 
H-NMR (CDCI3) 5 8.68 (1H, d, J=2.2 Hz), 8.13 (1H, dd, J=2.2, 9.0 Hz), 7.48 (2H, d, J=8.3 
Hz), 7.31 (2H, d, J=8.3 Hz), 7.13 (1H, d, J=8.97 Hz), 4.39 (2H, t, J=6.8 Hz), 3.09 (2H, t, J=7.0 
Hz), 2.81 (2H, q, J=7.5 Hz), 2.36 (2H, q, J=7.5 Hz), 1.38 (3H, t, J=7.5 Hz). 1.15 (3H, q, J=7 5 
Hz). 



30 



STEP 4. 2-f4-(5-Amino-2-ethvl-1 H-benzimidazol-l-y|bhenvl1ethvl propionate 
To a stirred solution of 2-[4-(2-ethyl-5-nitro-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 
35 3, 1.12 g, 3.0 mmol) in ethanol/water (v/v, 2:1, 15 mL) was added ammonium chloride (80 
mg, 1.5 mmol) and iron powder (840 mg, 15 mmol) at room temperature. The mixture was 
heated at reflux temperature for 4 h and filtered through a pad of Celite. The filtrate was 
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concentrated, and the residue was dissolved in dichloromethane (200 mL), then dried 
(MgS0 4 ). Removal of solvent gave 0.84 g (83%) of the title compound as a yellow oil: 1 H- 
NMR (CDCI 3 ) 8 7.41 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.6 Hz), 7.10 (1H, d, J=1.8 Hz), 6.89 
(1H, d, J=8.4 Hz), 6.63 (1H, dd, J=2.2, 8.4 Hz), 4.37 (2H, t, J=7.0 Hz), 3.05 82H, t, J=7.1 Hz), 
2.79 (2H, q, J=7.5 Hz), 2.35 (2H, q, J=7.5 Hz), 1.33 (3H, t, J=7.50 Hz), 1.14 (3H, t, J=7.7 Hz). 

STEP 5. 2-(4-(2-Ethvl-5-r(methvlsLjlfonvnamino1 - 1H-benzimidazol-1-vl)Dhenvnethvl propionate 
To a stirred solution of 2-[4-(5-amino-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate 
(step 4, 1.18 g, 3.50 mmol) in dichloromethane (20 mL) was added methanesulfonyl chloride 
(0.40 mL, 5.25 mmol) and pyridine (0.42 mL, 5.25 mmol) at room temperature. After stirring 
for 6h, the mixture was poured into 10% aqueous citric acid (100 mL) and extracted with ethyl 
acetate (100 mL). The aqueous layer was made basic with saturated aqueous sodium 
bicarbonate (100 mL) and extracted with ethyl acetate (100 mL). The combined organic 
extracts were washed with brine (100 mL) and dried (MgS0 4 ), and concentrated to afford 1.28 
g (88%) of the title compound as brown amorphous: 1 H-NMR (CDCI 3 ) 5 8.47 (1H, s), 7.66 
(1H, d, J=1.7 Hz), 7.50 (2H, d, J=8.4 Hz), 7.42 (1H, dd, J=2.0, 8.8 Hz), 7.41 (2H, d, J=8.4 Hz), 
7.09 (1H, d, J=8.8 Hz), 4.39 (2H, t, J=7.0 Hz), 3.09 (2H, t, J=6.8 Hz), 3.00 (2H, q, J=7.7 Hz), 
2.36 (2H, q, J=7.7 Hz), 1.42 (3H, t, J=7.7 Hz), 1.15 (3H, t, J=7.5 Hz). 

STEP 6. 2-Ethvl-1-r4-(2-hvdroxvethvnn h envl1-1H-benzimidazol-5- v |>methanesijlfnnamiHP 
The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-(4-{2-ethyl-5-[(methylsulfonyl)amino]-1H-benzimidazol-1-yl}phenyl)ethyl propionate 
(step 5). 

1 H-NMR (CDCI3) 8 7.63 (1H, d, J=1.8 Hz), 7.46 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.4 Hz), 7.18 
(1H, dd, J=2.1, 8.6 Hz), 7.07 (1H, d, J=8.6 Hz), 6.68 (1H, br), 3.99 (2H, t, J=6.4 Hz), 3.01 (2H, 
t, J=6.8 Hz), 2.98 (3H, s), 2.79 (2H, q, J=7.4 Hz), 1 .35 (3H, t, J=7.6 Hz). 

STEP 7. A/-{1-r4-(2-chloroethvnDhenvl 1 -2-ethvl-1H-henzimidazol-5-vl)methanesulfonamide 
The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazol-5-yl}methanesulfonamide (step 
6). 

1 H-NMR (CDCI3) 8 7.74-6.85 (7H, m), 3.83 (2H, t. J=7.1 Hz), 3.21 (2H, t, J=7.1 Hz), 2.98 (3H, 
s), 2.85 (2H, q, J=7.5 Hz), 1.38 (3H, t, J=7.5 Hz). 

STEP 8. A/-{1-f4-(2-AzidoethvnDhenvll- 2-ethvl-1H-henzimidazol-5-y|>methanesulfonamide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from A/-{1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}methanesulfonamide (step 
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7). 



H-NMR (CDCI3) 8 7.64 (1H, br), 7.45 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.1 Hz), 7.19 (1H, dd, 
J=1.8, 8.8 Hz), 7.07 (1H, d, J=8.4 Hz), 6.81 (1H, s), 3.62 (2H, t, J=6.8 Hz), 3.02 (2H, t, J=7.0 
Hz), 2.98 (3H, s), 2.79 (2H, q, J=7.5 Hz), 1 .35 (3H, t, J=7.5 Hz). 

^ /V-f 1 -f4-(2-AminoethvnDh envll-6-chloro-2-ethvl-1 H-benzimidazol-5- 

yl}methanesulfonamide The title compound was prepared according to the procedure 
described in step 9 of Example 1 from /V-{1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol- 
5-yl}methanesulfonamide (step 8). 
MS (El) m/z 358 (M + ). 

STEP 1 0. A/-{1 -f4-(2-aminoethvl)Dhenvn-2-ethvl-1 H-hftn ? imidazol-5-vllmethanesulfonamirift 
The title compound was prepared according to the procedure described in step 10 of Example 
1 from /v-{1 -[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazol-5- 

yl}methanesulfonamide (step 9). 

MS (ESI) m/z 556 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 9.49 (1H, s), 7.76 (2H, d. J=7.1 Hz), 7.51 (1H, 
br), 7.42-7.34 (6H, m), 7.07 (1H, d, J=8.6 Hz), 7.01 (1H, d, J=8.6 Hz), 6.53 (1H, br), 3.40-3.33 
(2H, m), 2.89 (3H, s), 2.81-2.66 (4H, m), 2.33 (3H, s), 1.21 (3H, t, J=7.5 Hz); IR (KBr) a max 
1697, 1684, 1508, 1458, 1148 cm" 1 . 



EXAMPLE 90 

2-ETHYL-5-HYDROXY-1-M- r2-rar(4-METHYLPHENYL^SULFONYLlAMINQ; 
CARBON YL )AMIN01ETHYI3PHENYn-1A/-BENZIMIDA70l F 
STEP 1. 1-f4-(2-Bromoe thvl^Dhenvn-?-ethvl-1H-benzimidazol-5-ol 

A mixture of 1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-methoxy-1W-benzimidazole (step 5 of 
Example 71, 600 mg, 1.9 mmol) in 48% hydrobromic acid (60 mL) was stirred at 100 °C for 6 
h. After cooling, the mixture was neutralized with 2N aqueous NaOH and extracted with ethyl 
acetate (100 mL). The organic layer was washed with brine (50 mL), dried (Na 2 S0 4 ), and 
concentrated to afford 890 mg (quant.) of the title compound as pale yellow solids: 1 H-NMR 
(CDCI3) 5 7.64 (4H, s), 7.16 (2H, m), 6.97-7.01 (1H, m), 3.86 (2H, t, J=7.1 Hz), 3.30 (2H, t, 
J=7.1 Hz), 2.92 (2H, q, J=7.8 Hz), 1.29 (3H, t, J=7.8 Hz). 

STEP 2. 1-r4-(2-BromoethvnDhenvll-2-ft thvl-1H-benzimidazol-5-vl fert-butvl(dimethvl)silvl ether 
A mixture of 1-[4-(2-bromoethyl)phenyl]-2-ethyl-1W-benzimidazol-5-ol (step 1, 200 mg, 0.58 
mmol), fert-butyldimethylsilyl chloride (100 mg, 0.7 mmol) and imidazole (47 mg, 1.45 mmol) 
in DMF (5 mL) was stirred at room temperature for 3 h. The reaction mixture was poured into 
water (50 mL), and extracted with ethyl acetate (100 mL). The organic layer was washed with 
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brine (50 mL), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified 
by flash column chromatography on silica gel eluting with hexane/ethyl acetate (1:1) to afford 
119 mg (45%) of the title compound as white solids: H-NMR (CDCI 3 ) 5 7.20 (2H, d, J=8.4 
Hz), 7.10 (2H, d, J=8.4 Hz), 7.01 (1H, d, J=2.3 Hz), 6.72 (1H, d, J=8.6 Hz), 6.52 (1H, dd, 
J=2.3 Hz, 8.6 Hz), 3.45 (2H, t, J=7.4 Hz), 3.07 (2H, t, J=7.4 Hz), 2.56 (2H, q, J=7.5 Hz), 1.14 
(3H, t, J=7.5 Hz), 0.79 (9H, s), 0.05 (6H, s). 

STEP 3. 1-f4-(2-Azidoethvl)phenvll-2-ethvl-1H-ben7 imidazol-5-vl fert-buMfrtlmethvlteilvl ether 
The title compound was prepared according to the procedure described in step 8 of Example 

1 from 1-[4-(2-bromoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl ferf-butyl(dimethyl)silyl ether 
(step 2). 

1 H-NMR (CDCI 3 ) 5 7.20 (2H, d, J=8.3 Hz), 7.02-7.12 (3H, m), 6.70 (1H, d, J=8.6 Hz), 6.50- 
6.54 (1H, m), 3.39 (2H, t, J=6.9 Hz), 2.79 (2H, t, J=6.9 Hz), 2.55 (2H, q, J=7.6 Hz), 1.13 (3H, t, 
J=7.6 Hz), 0.79 (9H, s), 0.00 (6H, s). 

STEP 4. 2-r4-(5-{rtert-Bu tyl(dim eth^ ) silvnoxv)-2-ethvl-1H-benzimida7nl-1.vn D henvllethY l a min P 
The title compound was prepared according to the procedure described in step 7 of Example 

37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl ferf-butyl(dimethyl)silyl ether 
(step 3). 

1 H-NMR (CDCI 3 ) 5 7.18 (2H, d, J=8.2 Hz), 7.02-7.08 (3H, m), 6.72 (1H, d, J=8.6 Hz), 6.52 
(1H, dd, J=2.2 Hz, 8.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.66 (2H, t, J=6.6 Hz), 2.55 (2H, q, J=7.5 
Hz), 1.13 (3H, t, J=7.5 Hz), 0.79 (9H, s), 0.00 (6H, s). 

STEP 5. 5-{fte/t-Butyl(di methvl)si l v lloxv)-2-ethvl-1-f4-/2-raf(4-methvlDhenynsulfonvl1amino; 
carbonvna minolethvllphenvlV1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(5-{[fert-butyl(dimethyl)silyl]oxy}-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethylamine 
(step 4). 

1 H-NMR (CDCI 3 ) S 7.53 (2H, d, J=8.3 Hz), 7.02-7.13 (7H, m), 6.70 (1H, d, J=8.6 Hz), 6.52 
(1H, dd, J=2.2 Hz, 8.6 Hz), 6.46 (1H, br.s), 3.37 (2H, t, J=6.4 Hz), 2.71 (2H, t, J=6.4 Hz), 2.53 
(2H, q, J=7.6 Hz), 2.18 (3H, s), 1.11 (3H, t, J=7.6 Hz), 0.79 (9H, s), 0.00 (6H, s). 

STEP 6. 2-Ethyl-5-hvdroxv-1-(4-(2-f(ffl4 - methvlDhenvl)sulfonvllaminn} 
carbonvna minolethvllphenvn-1H-benzimidazole 

A solution of 5-{[fert-butyl(dimethyl)silyl]oxy}-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1W-benzimidazole (step 5, 78 mg, 
0.13 mmol) in THF (5 mL) was added tetrabutylammonium fluoride (1.0 M solution in THF, 
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0.16 mL, 0.16 mmol) at 0 °C. The mixture was stirred at 0 °C for 2.5 h, then concentrated. 
The residue was dissolved in water (30 mL) and extracted with dichloromethane (50 mL). 
The organic layer was dried (Na 2 S0 4 ) and concentrated. The residue was purified by flash 
column chromatography on silica gel eluting with dichloromethane/methanol (gradient elution 
from 20:1 to 10:1) to afford 57 mg (92%) of the title compound as white amorphous: MS (ESI) 
m/z 479 (M + H) + ; 1 H-NMR (DMSO-d 6 ) 5 7.76 (2H, d, J=7.6 Hz), 7.35-7.39 (6H, m), 6.96 (1H, 
s), 6.85 (1H, d, J=8.6 Hz), 6.65 (1H, d, J=8.6 Hz), 6.51 (1H, br.s), 3.17 (2H, br.s), 2.76 (2H, t, 
6.6 Hz), 2.67 (2H, q, J=7.6 Hz), 2.34 (3H, s), 1 .20 (3H, t, J=7.6 Hz). 

EXAMPLE 91 

2-ETHYL-4.5-DIMETHY L-1-(4-i2-r(ir(4-METHYLPHENYL)SULFONYL1AMINO) 
CARBON YL)AMINQ1ETHYL)PHENYL)-1/-/-BENZIMIDAZQLE 
STEP 1 . 2-r(3,4-Dimethvl-2-nitroanilino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
45 from 3,4-dimethyl-2-nitroaniline and 4-bromophenylethyl ethanol. 

1 H-NMR (CDCI 3 ) 5 7.16 (2H, d, J=8.4 Hz), 7.09 (1H, s), 7.03 (2H, d, J=8.4 Hz), 6.91 (1H, s), 
3.89-3.81 (2H, m), 2.83 (2H, t, J=6.4 Hz), 2.27 (3H, s), 2.25 (3H, s) 

STEP 2. 2-r(2-Amino-3,4-dimethvlanilino)Dhenvl1ethanoi 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(3,4-dimethyl-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 5 7.02 (2H, d, J=8.6 Hz), 6.86 (1H, d, J=7.9 Hz), 6.62-6.58 (3H, m), 5.09 
(1H, br.s), 3.77 (2H, t, J=6.6 Hz), 2.74 (2H, t, J=6.6 Hz), 2.27 (3H, s), 2.11 (3H, s) 

STEP 3. 2-r4-(2-Ethvl- 4,5-dimethvl-1H-benzimidazol-1-vnDhenvllethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-3,4-dimethylanilino)phenyl]ethanol (step 2) and propionyl chloride. 

MS (El) m/z 350 (M + ). 

STEP 4. 2-r4-(2-Ethvl-4 ,5-dimethvl-1 H-benzimidazol-1 -vnphenvllethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-ethyi-4,5-dimethyi-1H-benzimidazoi-1-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCI3) 5 7.42 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 6.99 (1H, d, J=8.3 Hz), 6.82 
(1H, d, J=8.3 Hz), 3.98 (2H, t, J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz), 2.82 (2H, q, J=7.5 Hz), 2.63 
(3H, s), 2.39 (3H, s), 1.26 (3H, t, J=7.5 Hz). 

STEP 5. 2-r4-f2-Ethvl- 4,5-dimethvl-1H-benzimidazol-1-vl)phenvllethy l azide 
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The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(2-ethyl-4,5-dimethyl-1 tf-benzimidazol-1-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI 3 ) 5 7.42 (2H, d, J=8.6Hz). 7.30 (2H, d, J=8.6Hz), 7.00 (1H, d, J=8.2Hz), 6.82 
(1H, d, J=8.2Hz), 3.61 (2H, t, J=7.1Hz), 3.01 (2H, t, J=7.1Hz), 2.83 (2H, q, J=7.6Hz), 2.63 
5 (3H, s), 2.39 (3H, s), 1 .26 (3H, t, J=7.6Hz). 



STEP 6. 2-f4-(2-Ethvl-4.5-dim ethvl-1 rt-benzimidazol-l -vnphenvnethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-4,5-dimethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 
10 H-NMR (CDCI3) 5 7.39 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 6.99 (1H, d, J=8.2 Hz), 6.33 
(1 H, d, J=8.2 Hz), 3.09 (2H, t, J=6.6 Hz), 2.92-2.79 (4H, m), 2.63 (3H, s), 
S3 2.39 (3H, s), 1 .27 (3H, t, J=7.6 Hz) 

/J -1 2-Ethvl-4.5-dimethyl-1-^4-{?-f( {f(4- 

^ 15 methvlphenvhsulfonvllamino^carbonv naminolethvl^Dhenvn-IH-benzimidazolfi 

HJ The title compound was prepared according to the procedure described in step 1 0 of Example 

^ 1 from 2-[4-(2-ethyl-4,5-dimethyl-1 tf-benzimidazol-1 -yl)phenyl]ethylamine (step 6). 

^ H-NMR (CDCI3) 8 7.76 (2H, d, J=8.2 Hz), 7.30-7.19 (6H, m), 7.00 (1H, d. J=8.2 Hz), 6.81 

^ ( 1H - d - J=82 Hz >- 6 65 OH, m), 3.56-3.54 (2H, m), 2.89 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=7.6 

"jj 20 Hz), 2.59 (3H,s), 2.38 (6H,s), 1.22 (3H,t,J=7.6 Hz). 

□ 

^ EXAMPLE 92 

2-ETHYL-4.5-DIMETHYL-1 -(4-(2-farr4-METHYLPHEN Yl )SULFONYt ]AMINO} 
CARBONYDAMINQ1ETHYI 1PHENYU-1 H-BENZIMIDAZOI.E. SODIUM SAI T 
25 The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-4.5-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
benzimidazole (Example 91). 

1 H-NMR (DMSO-d 6 ) 6 7.59 (2H, d, J=8.4 Hz), 7.39-7.30 (4H, m), 7.12 (2H, d, J=8.4 Hz), 6.94 
(1H, d, J=8.3 Hz), 6.77 (1H, d, J=8.3 Hz), 3.13 (2H, m), 2.74-2.67 (4H, m), 2.48 (3H, s), 2.30 
(3H, s), 2.27 (3H, s), 1.19 (3H, t, J=7.5 Hz); IR (KBr) a max 1599, 1516, 1425, 1227, 1128, 1086 



30 



cm" 1 



EXAMPLE 93 

4 1 6-DIMETHYL-2-ETHYL-3-(442-rarf 4-METHYLPHENYL^SULFQNYL1AMINO; 
35 CARBONYU AMINOlETHYUPHENYn-1H-BENZIMIDAZOI F 
STEP 1. 2-f4-(3. 5-Dimethvl-2-nitroanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
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1 from 4,6-dimethyl-2-fluoronitrobenzene and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI3) 5 8.08 (1H, br.s). 7.22 (2H, d, J=8.4 Hz), 7.13 (2H, d, J=8.4 Hz), 6.91 (1H, 

s), 6.51 (1H, s), 3.89 (2H, t, J=6.4 Hz), 2.87 (2H, t, J=6.4 Hz), 2.47 (3H, s), 2.22 (3H, s). 

STEP 2. 2-r4-^2-Amino-3.5-dimethvlanilino)phenvllethanol 

The title compound was prepared according to the procedure described in step 4 of Example 
1 from 2-[4-(3,5-dimethyl-2-nitroanilino)phenyl]ethanol (step 1 ). 

H-NMR (CDCI3) 6 6.97-7.04 (2H, m), 6.78 (1H, s), 6.74 (1H, s), 6.59-6.67 (1H, s), 5.15 (1H, 
br.s), 3.76 (2H. t, J=6.6 Hz), 2.74 (2H, t, J=6.6 Hz), 2.18 (3H, s), 2.17 (3H, s). 

STEP 3. 2-f4-(2-Ethvl-4.6-dimethvl- 1Ay-benzimidazol-1-vhDhenvllethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-3,5-dimethylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
TLC Rf = 0.7 (hexane/ethyl acetate = 1:1). 

STEP 4. 2-r4-(2-Ethvl -4.6-dimethvl-1 AV-benzimidazol-1 -vOphenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(2-amino-3,5-dimethylanilino)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI3) 8 7.42 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 6.90 (1H, s), 6.71 (1H, s), 
3.98 (2H, t, J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz), 2.81 (2H, q, J=7.3 Hz), 2.65 (3H, s), 2.36 (3H, 
s), 1 .24 (3H, t, J=7.3 Hz). 

STEP 5. 1-r4-(2-Chloroethvnphenvn-2- ethvl-4.6-dimethvl-1H-benzimida7nl ft 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI3) 8 7.42 (2H, d, J=8.0 Hz), 7.30 (2H, d, J=8.0 Hz), 6.90 (1H, s), 6.71 (1H, s), 
3.81 (2H, t, J=7.2 Hz), 3.19 (2H, t, J=7.2 Hz), 2.81 (2H, q, J=7.7 Hz), 2.67 (3H, s), 2.37 (3H, 
s), 1.25 (3H, t, J=7.7Hz). 

STEP 6. 2-f4-(2-Ethvl-4,6-dimethvl- 1H-benzimidazol-1-vnphenvllethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1AV-benzimidazole (step 5). 
H-NMR (CDCI3) 8 7.42 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 6.90 (1H, s), 6.69 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.01 (2H, d, J=7.0 Hz), 2.81 (2H, q, J=7.5 Hz), 2.66 (3H, s), 2.36 (3H, 
s), 1 .25 (3H, t, J=7.5 Hz). 
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STEP 7. 2-r4-(2-Ethvl-4.6-dimeth vl-1 H-benzimidazol-1-vhDhenvllethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1W-benzimidazol-1-yl)phenyl]ethyl azide (step 6). 
H-NMR (CDCI 3 ) 5 7.40 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 6.89 (1H, s), 6.71 (1H, s), 
3.07 (2H, t, J=6.9 Hz), 2.77-2.89 (4H, m), 2.67 (3H, s), 2.36 (3H, s), 1.25 (3H, t, J=7.6 Hz). 

STEP 8. 2-Ethyl-4.6-dimethvl-1-(4-r?-r ((rf4-methvlDhenvnsulfonvnamino)carbonvh 
aminolethvl)phenvn-1H-benzimida7olft 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(2-ethyl-4,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 7). 
mp 108-112 °C; MS (ESI) m/z 491 (M + H) + ; H-NMR (CDCI 3 ) 8 7.75 (2H, d, J=8.2 Hz), 7.18- 
7.29 (6H, m), 6.89 (1H, s), 6.67 (1H, s), 6.62 (1H, br.s), 3.51 (2H, br.s), 2.86 (2H, br.s), 2.76 
(2H, q, J=7.4 Hz), 2.63 (3H, s), 2.37 (3H, s), 2.33 (3H, s), 1.20 (3H, t, J=7.4 Hz). 

EXAMPLE 94 

5,6-DIMETHYL-1-(4-f2-r qr(4-METHYI PHENYUSULFONYIJAMINOl 
CARB0NY L)AMIN01ETHYL>PHENYLV 1H-BENZIMIDA7m F 
STEP 1. 2-r(4.5-Dimethvl-2-nitroanilino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
45 from 4,5-dimethyl-2-nitroaniline and 4-bromophenylethyl alcohol. 

1 H-NMR (CDCI3) 5 9.39 (1H, br.s), 7.96 (1H, s), 7.27 (2H, d, J=8.4 Hz), 7.21 (2H, d, J=8.4 
Hz), 7.01 (1H, s), 3.91 (2H, q, H=6.4 Hz), 2.90 (2H, t, J=6.4 Hz), 2.20 (3H, s), 2.19 (3H, s). 

STEP 2. 2-f(2-Amino-4.5-dimethvlanilinotohenvllethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(4,5-dimethyl-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 8 7.04 (2H, d, J=8.4 Hz), 6.86 (1H, s), 6.64 (2H, d, J=8.4 Hz), 6.61 (1H, s), 
3.79 (2H, t, J=6.6 Hz), 2.76 (2H, t, J=6.6 Hz), 2.19 (3H, s), 2.12 (3H, s) 

STEP 3. 2-f4-(2-Ethvl-5.6-dimethvl-1H -benzimidazo|-l- v n P henvl1ethvl propionat e 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-4,5-dimethylanilino)phenyl]ethanol (step 2) and propionyl chloride. 

MS (El) m/z 350 (M + ). 

STEP 4. 2-f4-(2-Ethvl-5, 6-dimethvl-1 H-benzimidazol-1 -yHphenvll fithannl 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-ethyl-5,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
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H-NMR (CDCI3) 8 7.52 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.87 (1H, s), 
4.00 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.76 (2H, q, J=7.5 Hz), 2.36 (3H, s), 2.29 (3H, 
s), 1.31 (3H,t, J=7.5 Hz). 

5 STEP 5. 2- f4-(2-Ethvl-5,6-dimethvl-1H-benzimidazol-1-vl)phenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(2-ethyl-5,6-dimethyl-1/-/-benzimidazol-1-yl)phenyl]ethanol (step 4). 
TLC Rf = 0.70 (hexane/ethyl acetate = 1:1). 

10 STEP 6. 2-r4-(2-Ethvl-5,6-dimethvl-1 H-benzimidazol-1 -vnphenvllethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(2-ethyl-5,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 



H-NMR (CDCI3) 5 7.53 (1H, s), 7.40 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 6.87 (1H, s), 
3.17 (2H, t, J=7.3 Hz), 3.00 (2H, t, J=7.3 Hz), 2.76 (2H, q, J=7.5 Hz), 2.36 (3H, s), 2.29 (3H, 
15 s), 1.31 (3H, t, J=7.5 Hz). 



methvlDhenvl)sulfonvn aminolcarbonvnamino1ethvl|phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(2-ethyl-5,6-dimethyl-1H-benzimidazoi-1-yl)phenyl]ethylamine (step 6). 



H-NMR (CDCI3) 5 7.79 (2H, d, J=8.1 Hz), 7.48 (1H, s), 7.29-7.15 (6H, m), 6.86 (1H, s), 6.60 
(1H, br.s), 3.57-3.55 (2H, m), 2.91-2.89 (2H, m), 2.70 (2H, q, J=7.5 Hz), 2.39 (3H, s), 2.35 
(3H, s), 2.27 (3H, s), 1 .25 (3H, t, J=7.5 Hz). 

25 EXAMPLE 95 

5.6-DIMETHYL-1-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO; 

CARBONYL)AMINQ1ETHYDPHENYL)-1H-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-5,6-dimethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H- 
30 benzimidazole (Example 94). 



H-NMR (DMSO-d 6 ) 5 7.60 (2H, d, J=8.1 Hz), 7.39-7.32 (5H, m). 7.13 (2H, d, J=8.1 Hz), 6.86 
(1H, s), 3.16 (2H, m), 2.73-2.64 (4H, m), 2.29 (3H, s), 2.27 (3H, s), 2.23 (3H, s), 1.20 (3H, t, 
J=7.4 Hz); IR(KBr) a ma x1599, 1516, 1468, 1404, 1283, 1236, 1130, 1086 cm -1 . 



STEP 



7. 



2-Ethvl-5.6-dimethvl-1-(4-(2-r((f(4- 



35 EXAMPLE 96 

5.6-DICHLORQ-2-ETHYL-1-(4-l2-r((r(4-METHYLPHENYL)SULFONYLlAMINO) 
CARBONYDAMINQIETHYLIPHENYD-I /-/-BENZIMIDAZOLE 
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STEP 1. 2-[4-(4,5-Dichloro-2-nitroanilino)phenyl]ethanoi 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4,5-trichloronitrobenzene and 4-aminophenylethyl alcohol. 
MS (El)m/z327 (M + ). 

STEP 2. 2-f4-(2-Am ino-4.5-dichloroanilinobhenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(4 f 5-dichloro-2-nitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI 3 ) 5 7.16 (1H, s), 7.11 (2H, d, J=8.0 Hz), 6.87 (1H, s), 6.74 (2H, d, J=8.0 Hz), 
5.10 (1H, br.s), 3.90-3.60 (2H, m), 2.79 (2H, t, J=7.0 Hz). 

STEP 3. 2-r4-(5,6-Dichloro-2-ethvl -1H-benzimidazol-1-vnDhenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4,5-dichloroanilino)phenyl]ethanol (step 2) and propionyl chloride. 

MS (El) m/z 390 (M + ); 1 H-NMR (CDCI 3 ) 5 7.84 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.27 (2H, d, 

J=8.1 Hz), 7.16 (1H, s), 4.37 (2H, t t J=6.8 Hz), 3.09 (2H, t, J=6.8 Hz), 2.77 (2H, q, J=7.5 Hz), 

2.36 (2H, q, J=7.5 Hz), 1.35 (3H, t, J=7.5 Hz), 1.16 (3H, t, J=7.5 Hz). 

STEP 4. 2-r4-(5.6-Dich loro-2-ethvl-1H-benzimidazol-1-vn P henvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI3) 5 7.84 (1H, s), 7.47 (2H, d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.18 (1H, s), 
4.10-3.94 (2H, m), 3.01 (2H, t, J=6.4 Hz), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz). 

STEP 5. 2-r4-(5.6-Dic hloro-2-ethvl-1/-/-benzimidazol-1-vnphenvnethvl azide 

The title compound was prepared according to the procedure described in step 5 Example 26 

from 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 

MS (El) m/z 359 (M + ); 1 H-NMR (CDCI 3 ) 5 7.85 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.28 (2H, d, 

J=8.1 Hz), 7.17 (1H, s), 3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 

1.34 (3H, t, J=7.5 Hz). 

STEP 6. 2-r4-(5.6-Dichl oro-2-ethvl-1 H-benzimidazol-1 -vnphenvllethvlamine 

The title compound was prepared according to the procedure described in step 7 of Example 

37 from 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 5). 

1 H-NMR (CDCI3) 5 7.84 (1H, s), 7.43 (2H, d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 7.22 (1H, s), 

3.14 (2H, t, J=7.2 Hz), 2.97 (2H, t, J=7.2 Hz), 2.76 (2H, q, J=7.6 Hz), 2.10 (2H, br.s), 1.34 (3H, 
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t, J=7.6 Hz). 

STEP 7. 5.6-Dichloro-2- ethvl-1 -(4-l2-r((r(4-methvlDhenvnsulfonvllamino) 
carbonvl)amino1ethvlk>henvn-1/-/-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 6). 
H-NMR (CDCI 3 ) 6 8.01 (1H, s), 7.70 (2H, d, J=8.3 Hz), 7.46 (2H, d, J=8.3 Hz), 7.36-7.29, (3H, 
m) 7.24 (2H, d, J=8.3 Hz), 6.81 (1H, br.s), 3.57-3.46 (2H, m), 3.06-2.88 (4H, m), 2.38 (3H, s), 
1 . 43 (3H, t, J=6.9 Hz). 



10 



EXAMPLE 97 

2-f4-(5.6-DICHLORO-2-E THYL-1H-BENZIMIDAZOL-1-YL)PHENYL]FTHYI (4. 

METHYLPHENYI ) S1 II .FONYLCARBAMATF 

The title compound was prepared according to the procedure described in Example 3 from 2- 
15 [ 4 -( 5 . 6 -d'chloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 96). 
|j H-NMR (CDCI3) 5 7.92 (2H, d, J=8.4 Hz), 7.85 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.35 (2H, d, 

Ms J=8 4 Hz )> 7 24 ( 2H . d - J=8- 4 Hz), 7.16 (1H, s), 4.72 (1H, br.s), 4.38 (2H, t, J=6.8 Hz), 3.03 

JL-, < 2H - l - J = 6 8 Hz )- 2-75 (2H, q, J=7.5 Hz), 2.44 (3H, s), 1 .34 (3H, t, J=7.5 Hz). 

M> 20 EXAMPLE 98 

m 



5,6-DICHLORO-2-ETHYL-1-(4-f2-r HYDROXYar(4-METHYLPHENYL)SULFONYI 1 AMINID} 
CARBONYL^AMIN QIETHYDPHENYLVIH-BENZIMIDAZOLE 

L 1-f 4 -f2-((terf-Butoxvcarhonvl)r(ferf-but oxvcarbon V l)oxv1aminotethvhDhenvll-5.6- 

dichloro-2-ethyl-1AY-benzimidazole 

25 To a stirred mixture of 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethanol 
(Example 96, 100 mg, 0.3 mmol), A/.O-Bis-fert-butoxycarbonylhydroxylamine (Baillie, L.C.; 
Batsanov, A.; Bearder, J.R.; Whiting, D.A. J. Chem. Soc. Perkin Trans. 1, 1998, 20, 3471., 
140 mg, 0.6 mmol) and triphenylphosphine (158 mg, 0.6 mmol) in THF (10 mL) was added 
diethyl azodicarboxylate (DEAD) (0.1 mL, 0.6 mmol). The mixture was stirred under nitrogen 

30 atmosphere at room temperature for 2.5 h. The solvent was removed and the residue was 
purified by flash column chromatography on silica gel eluting with hexane/ehtyl acetate (1:1) 
to afford 174 mg (quant.) of the title compound as yellow amorphous: H-NMR (CDCI 3 ) 8 7.84 
(1H. s), 7.46 (2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.16 (1H, s), 3.92 (2H, t, J=6.7 Hz), 
3.05 (2H, t, J=6.7 Hz), 2.76 (2H, q, J=7.6 Hz), 1.56 (9H, s), 1.46 (9H, s), 1.33 (3H, t, J=7.6 

35 Hz). 



STEP 2. A/-{2-f4-(5.6-Dichloro-2-ethvl - 1 H-benzimidazol-1 -yltohenvllethvllhvdroxvlamine 
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20 



25 



A mixture of 1-[4-(2-{(tert-butoxycarbonyl)[(?erf-butoxycarbonyl)oxy]amino}ethyl)phenyl]-5,6- 
dichloro-2-ethyl-1Ay-benzimidazole (step 1, 174 mg, 0.3 mmol) and 2N hydrochloric acid (3 
mL) in ethyl acetate (20 mL) was stirred at room temperature for 1 day. The reaction mixture 
was poured into water (100 mL), neutralized with saturated aqueous sodium bicarbonate, and 
extracted with ethyl acetate (100 mL). The organic layer was washed with brine (50 mL), 
dried (Na 2 S0 4 ), and concentrated to afford 162 mg (quant.) of the title compound as a yellow 
oil: H-NMR (CDCI 3 ) 8 10.35 (2H, br.s), 7.89 (1H, s), 7.46-7.50 (2H, m), 7.29 (2H, d, J=6.8 
Hz), 7.17 (1H, s), 3.37 (2H, t, J=6.9 Hz), 3.12 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=6.9 Hz) 1 34 
(3H, m). 



STEP 3. 5,6-Dichloro-2-ethyl-1 -(4-(2-fhvdroxvarr4 - methvlDhenvn S ulfonvnaminr.} 
carbonvnaminolP thvlk>henvlMAy-benzimida7olR 

The reaction was carried out according to the procedure described in step 10 of Example 1 
from A/-{2-[4-(5,6-dichloro-2-ethyl-1«-benzimidazol-1-yl)phenyl]ethyl}hydroxylamine (step 2). 
15 MS (ESI) m/z 547 (M + H) + ; H-NMR (CDCI 3 ) 5: 7.92 (2H, d, J=8.4 Hz), 7.79 (2H, d, J=7.2 
Hz), 7.34-7.45 (2H, m), 7.13-7.18 (4H, m), 3.85 (1H, br.s), 3.05 (2H, br.s), 2.66-2.80 (4H, m), 
2.38 (3H, s), 1.32 (3H, t, J=7.4 Hz); IR (KBr) <x max 1654, 1517, 1452, 1 164, 1095, 869 cm" 1 '. 



EXAMPLE 99 

5.6-DICHLORO-P-FTHYL-1 -(4-^-3- IYITf4-METHYI PHENYL1SUI FQNYL1AMINQ1 
CARBON YDAMIN QICYCLOBUTYDPHENYI .1-1 /-/-BENZIMIDA7QI P 
STEP 1 . fr-aA7s- 3-Phenvlcvclobutvl benzoatft 

To a stirred solution of c/s-3-phenylcyclobutanol (Eckehard, V. D.; et al. Chem. Ber., 1993, 
126, 2759., 4.6 g, 30.2 mmol), triphenylphosphine (3.3 g, 59.1 mmol) and benzoic acid (7.6 
mg, 62.3 mmol) was added diethyl azodicarboxylate (DEAD) (10.9 g, 62.3 mmol) at room 
temperature. The resulting mixture was stirred at room temperature for 40 min, then the 
mixture was concentrated. The residue was dissolved in diethyl ether (100 mL) and washed 
with saturated aqueous sodium bicarbonate (50 mL), water (50 mL), and brine (50 mL). The 
organic layer was dried (Na 2 S0 4 ), and concentrated. Purification by flash column 
30 chromatography on silica gel eluting with hexane/ethyl acetate (10:1 ) to afford 6.52 g (86%) of 
the title compound as a pale yellow oil: 1 H-NMR (CDCI 3 ) 8 7.71-7.20 (10H, m), 5.49-5.41 (1H, 
m), 3.82-3.72 (1 H, m), 2.78-2.64 (4H, m). 

STEP 2. f/-ans-3-Phenvlcvclobutanol 
35 To a solution of frans-3-phenylcyclobutyl benzoate (step 1, 6.5 g, 26.0 mmol) in methanol 
(100 mL) was added 4N aqueous LiOH (20 mL, 80 mmol) and the resulting mixture was 
stirred at room temperature for 10 min. The mixture was concentrated. The residue was 
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dissolved in water (100 mL) and extracted with ethyl acetate (100 mL). The organic layer was 
washed with brine (100 mL), dried (Na 2 S0 4 ), and concentrated. Purification by flash column 
chromatography on silica gel eluting with hexane/ethyl acetate (5:1) to afford 3.65 g (93%) of 
the title compound as a colorless oil: H-NMR (CDCI 3 ) 8 7.34-7.16 (5H, m), 4.60-4.51 (1H, m), 
3.69-3.59 (1 H, m), 2.55-2.37 (4H, m). 

STEP 3. fr-a/7s-3-(4-Nitrophenvlk:vclobutanol 

To a mixture of nitric acid (fuming, 2.3 mL) and acetic anhydride (25 mL) was added dropwise 
a mixture of frans-3-phenylcyclobutyl benzoate (step 2, 3.7 g, 24.6 mmol) and sulfuric acid in 
acetic anhydride (25 mL) at -23 °C. The resulting mixture was stirred in an ice-bath for 1 .5 h. 
The mixture was poured into ice water (200 mL) and extracted with dichloromethane (2 x 100 
mL). The organic layer was washed with water and brine (100 mL), then dried (Na 2 S0 4 ), and 
concentrated. The oily residue was dissolved in methanol (100 mL), and 4N aqueous LiOH 
(50 mL) was added. The resulting mixture was stirred at room temperature for 10 min, then 
concentrated. The residue was dissolved in water (100 mL) and extracted with ethyl acetate 
(100 mL). The organic layer was washed with brine, dried (Na 2 S0 4 ), and concentrated. 
Purification by flash column chromatography on silica gel eluting with hexane/ethyl acetate 
(2:1) to afford 2.7 g (56%) of the title compound as a pale yellow oil: MS (El) m/z 193 (M + ); 1 H- 
NMR (CDCI 3 ) 5 8.18 (2H, d, J=8.6 Hz), 7.38 (2H, d, J=8.6 Hz), 4.62-4.52 (1H, m), 3.81-3.71 
(1H, m), 2.54-2.45 (4H, m). 

STEP 4. fr ans-3-(4-Aminophenvncvclobutanol 

To a stirred solution of frans-3-(4-nitrophenyl)cyclobutanol (step 3, 1.0 g, 4.9 mmol) in 
methanol (20 mL) was added 10% Pd-C (50 mg). The mixture was stirred at room 
temperature under hydrogen atmosphere for 2.5 h. The palladium catalyst was removed by 
filtration and washed with methanol (100 mL) and ethyl acetate (100 mL). The filtrate was 
concentrated under reduced pressure to afford 0.9 g (quant.) of the title compound as pale 
yellow solids: MS (El) m/z 163 (M + ); 1 H-NMR (CDCI 3 ) 5 7.03 (2H, d, J=8.3 Hz), 6.66 (2H, d, 
J=8.3 Hz), 4.56-4.47 (1H, m), 3.58-3.48 (3H, m), 2.48-2.31 (2H, m), 1.73 (1H, d, J=5.1 Hz). 

STEP 5. frans-3-r4-(4. 5-Dichloro-2-nitroanilino)phenvllcvclobutannl 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4,5-trichloronitrobenzene and frans-3-(4-aminophenyl)cyclobutanol (step 4). 
H-NMR (CDCI3) 5 9.40 (1H. br.s), 8.27 (1H, s), 7.33 (2H, d, J=8.1 Hz), 7.22 (2H, d, J=8.1 
Hz), 7.19 (1H, s), 4.63-4.55 (1H, m), 3.73-3.63 (1H, m), 2.57-2.43 (4H, m). 
MS (El) m/z: 352 (M + ). 
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STEP 6. frans-3-r4-(2-Ami no-4.5-dichloroanilino)Dhenvllcvclobijtannl 

The title compound was prepared according to the procedure described in step 3 of Example 
6 from frans-3-[4-(4,5-dichloro-2-nitroanilino)phenyl]cyclobutanol (step 5). 
H-NMR (CDCI 3 ) 8 7.16 (1H, s), 7.12 (2H, d, J=8.6 Hz), 6.86 (1H, s), 6.75 (2H, d, J=8.6 Hz), 
5 5.08 (1 H, br.s), 4.58-4.49 (1 H, m), 3.77 (2H, br.s), 3.62-3.52 (1 H, m), 2.50-2.34 (4H, m). 

STEP 7. ^ans-3-r4-(5.6-Dichloro-2-ethvl-1H- benzimidazol-1-vnDhenvncvclobutvl pro pionate 
The title compound was prepared according to the procedure described in step 5 of Example 

1 from frans-3-[4-(2-amino-4,5-dichloroanilino)phenyl]cyclobutanol (step 6) and propionyl 
10 chloride. 

TLC Rf = 0.56 (ethyl acetate/hexane = 1:1). 

[J STEP 8. fra/7s-3-f4-(5.6-Dichloro-2-et hvl-1H-ben7imidazol-1-vnphenvncvclobutannl 

SI Tne tit,e compound was prepared according to the procedure described in step 6 of Example 

15 1 from ^3ns-3-[4-(2-amino-4,5-dichloroanilino)phenyl]cyclobutyl propionate (step 7). 

ill MS < E| ) m/z: 360 ( M+ ): 1 H-NMR (CDCI3) 8 7.85 (1H, br.s), 7.45 (2H, d, J=8.1 Hz), 7.27 (2H, d, 

K* J=8.1 Hz), 7.18 (1H, br.s), 4.65-4.55 (1H, m), 3.83-3.73 (1H, m), 2.77 (2H, q, J=7.5 Hz), 2.63- 

j\ 2.48 (4H, m), 1 .34 (3H, t, J=7.5 Hz). 

a 

£ 20 STEP 9. c/s-3-r4-(5,6-Dichloro-2-ethvl-1 H-benzimidazol-1-vn D henvncvclobutvl azirie 

O To a stirred solution of frans-3-[4-(5,6-dichloro-2-ethyl-1W-benzimidazoi-1- 

** yl)phenyl]cyclobutanol (step 8, 572 mg, 1.6 mmol), triphenylphosphine (623 mg, 2.4 mmol) 

and diphenylphosphoryl azide (DPPA) (655 mg, 2.4 mmol) in THF (8 mL) was added diethyl 
azodicarboxylate (415 mg, 2.4 mmol) at room temperature. The resulting mixture was stirred 
25 at room temperature for 3 h, then the mixture was diluted with ethyl acetate (100 mL) and 
washed with water (100 mL) and brine (100 mL). The organic layer was dried (Na 2 S0 4 ), and 
concentrated. Purification by flash column chromatography on silica gel eluting with 
hexane/ethyl acetate (2:1) to afford 506 mg (83%) of the title compound as colorless solids: 
MS (El) m/z: 385 (M + ); 1 H-NMR (CDCI 3 ) 8 7.84 (1H, br.s), 7.42 (2H, d, J=8.3 Hz), 7.28 (2H, d, 
J=8.3 Hz), 7.17 (1H, br.s), 3.98-3.88 (1H, m), 3.37-3.25 (1H, m), 2.89-2.75 (2H, m), 2.77 (2H, 
q, J=7.6 Hz), 2.34-2.23 (2H, m), 1.34 (3H, t, J=7.6 Hz). 
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STEP 10. c/s-3-f4-(5.6-Dichl oro-2-ethvl-1 AV-benzimidazol-1 -vnphenvncvclobutvlamine 
The title compound was prepared according to the procedure described in step 7 of Example 
35 37 from c/s-3-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]cyclobutyl azide (step 9). 

MS (El) m/z 359 (M + ); 1 H-NMR (CDCI 3 ) 8 7.84 (1H, br.s), 7.41 (2H, d, J=8.4 Hz), 7.24 (2H, d, 
J=8.4 Hz), 7.17 (1H, br.s), 3.55-3.43 (1H, m), 3.24-3.12 (1H, m), 2.87-2.73 (4H, m), 1.91-1.80 
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(2H, m), 1.34 (3H, t, J=7.5 Hz). 

STEP 1 1 . 5.6-Dichloro-2-ethvl-1 - (4-rc/s-3-rarf4-methvlDhenvnsulfonvnaminn} 
carbonyl)amin o1cvclobutvl}Dhenvl)-1H-benzimidazQle 
5 The title compound was prepared according to the procedure described in step 10 of Example 
1 from c/s-3-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]cyclobutylamine (step 10). 
MS (ESI) m/z 557 (M + H) + ; 1 H-NMR (CDCI 3 ) 8 7.85 (1H, br.s), 7.79 (2H, d, J=8.4 Hz), 7.42 
(2H, d, J=8.1 Hz), 7.36 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.4 Hz), 7.17 (1H, br.s), 4.35-4.26 
(1H, m), 3.35-3.25 (1H, m), 2.93-2.83 (2H, m), 2.78 (2H, q, J=7.6 Hz), 2.46 (3H, s), 2.19-2.07 
10 (2H, m), 1 .34 (3H, t, J=7.6 Hz). 

EXAMPLE 100 

5,6-DICHLORO-1-(4-(1.1-DIMETH YL-2-r(ffl4-MFTHYLPHENYL)SULFONYL1AMINn} 
CARBONYL)AMINIQ1 F.THYL>PHENYU-2-ETHYL-1 H-BENZIMIDAZOI F 
15 STEP 1 . 2-f4-(4.5-Dichloro-2-nitroa nilino)Dhenvll-2-methvlDropanenitrile 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4,5-trichloronitroaniline and 2-(4-aminophenyl)-2-methylpropanenitrile (Axton, C.A.; 
et al. J.Chem.Soc.Perkin Trans.1, 1992, 17, 2203). 



1 



H-NMR (CDCI 3 ) 8 9.38 (1H, br), 8.31 (1H, s), 7.54 (2H, d, J=8.58 Hz), 7.30-7.22 (3H, m), 
20 1.75 (6H,s). 

STEP 2. 2-f4-(2-Amino-4. 5-dichloroanilino)phenvll-2-methvlDropanenitrile 
The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[4-(4,5-dichloro-2-nitroanilino)phenyl]-2-methylpropanenitrile (step 1). 
25 H-NMR (CDCI 3 ) 8 7.41 (1 H, s), 7.30 (2H, d, J=8.4 Hz), 7.09 (1 H, s), 6.90 (1 H, s), 6.80 (2H, d, 
J=8.4 Hz), 5.22 (2H, s), 1 .62 (6H, s). 

STEP 3. 2-f4-(5,6-Dichloro-2-ethvl-1H-benzimi dazol-1-vnDhenvn-2-methvlproDanenitrilfl 
The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[4-(2-amino-4,5-dichloroanilino)phenyl]-2-methylpropanenitrile (step 2) and propionyl 
chloride. 

1 H-NMR (CDCI 3 ) 8 7.91 (1H, s), 7.78 (2H, d, J=8.4 Hz), 7.45 (2H, d, J=8.4 Hz), 7.24 (1H, s), 
2.83 (2H, q, J=7.5 Hz), 1.89 (6H, s), 1.42 (3H, t, J=7.3 Hz). 
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STEP 4. 5,6-Dichloro-1-(441 .l-dimethvl ^-rar^-methvlphenynsulfonvllamino) 
carbonvl)a mino1ethvl)Dhenvn-2-ethvl-1H-benzimida7olft 

A mixture of 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]-2-methylpropanenitrile 
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(step 3, 102 mg, 0.28 mmol), Pt0 2 (one portion), chloroform (0.5 mL) in ethanol (15 mL) was 
stirred under hydrogen atmosphere (4.5 Kg/cm 2 ) at room temperature. After 8 h, the mixture 
was filtered through a pad of Celite, and the filtrate was concentrated. The residue was 
suspended in dichloromethane (10 mL). To the suspension was added p-toluenesulfonyl 
isocyanate (0.3 mL, 1.96 mmol), and triethylamine (0.3 mL, 2.1 mmol) at room temperature. 
After 0.5 h, the mixture was concentrated. The residue was dissolved in dichloromethane 
(100 mL) and washed with 10% aqueous citric acid (50 mL), water (50 mL), and brine (50 
mL). The organic layer was dried (MgS0 4 ) and concentrated. The residue was purified by 
preparative TLC (ethyl acetate/hexane = 2:1) to give 62 mg (37%) of the title compound as 
white solids: 1 H-NMR (CDCI 3 ) 5 7.83 (1H, s), 7.67 (2H, d, J=9.3 Hz), 7.55 (2H, d, J=9.3 Hz), 
7.38-7.22 (4H, m), 7.18 (1H, s) f 3.45 (1H, br), 2.76 (2H, q, J=8.4 Hz), 2.34 (3H, s), 1.37 (6H, 
s), 1.31 (3H t t, J=8.2 Hz). 

EXAMPLE 101 

STEP 1 . Ethvl r4-(4. 5-dichloro-2-nitroanilino)phenvl1acetate 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from ethyl 2,4,5-trichloronitrobenzene and 4-aminophenylacetate. 

1 H-NMR (CDCI 3 ) 5 9.41 (1 H, s), 8.32 (1 H, s), 7.37 (2H, d, J=8.4 Hz), 7.28 (1 H, s), 7.22 (2H, d, 
J=8.3 Hz), 4.19 (2H, q, J=7.1 Hz), 3.66 (2H, s), 1.29 (3H, t, J=7.1 Hz). 

STEP 2. Ethvl r4-(2- Amino-4.5-dichloroanilino)Dhenvnacetate 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from ethyl [4-(4,5-dichloro-2-nitroaniIino)phenyl]acetate (step 1). 

1 H-NMR (CDCI3) 5 7.16 (1H, s), 7.15 (2H, d, J=7.5 Hz), 6.86 (1H, s), 6.72 (2H, d, J=7.1 Hz), 
5.12 (1H, br.s), 4.15 (2H, q, J=7.0 Hz), 3.79 (2H, br), 3.54 (2H, s), 1.26 (3H, t, J=7.1 Hz). 

STEP 3. Ethvl r4-(5.6- dichloro-2-ethvl-1H-benzimidazol-1-y|)phenvl1acetate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from ethyl [4-(2-amino-4,5-dichloroanilino)phenyl]acetate (step 2) and propionyl chloride. 
1 H-NMR (CDCI3) 5 7.84 (1H, s), 7.52 (2H, d, J=8.2 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
4.22 (2H, q, J=7.1 Hz), 3.75 (2H, s), 2.77 (2H, q, J=7.5 Hz), 1.34 (3H, t, J=7.5 Hz), 1.32 (3H, t, 
J=7.1 Hz). 

STEP 4. f4-(5.6-Dichlo ro-2-ethvl-1H-benzimidazol-1-vnphenvnacetic acid 
To a stirred solution of ethyl [4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]acetate (step 
3, 1.30 g, 3.4mmol) in methanol was added 2N aqueous NaOH (3.4 mL) at room 
temperature. After 1 h, the mixture was concentrated and the residue was diluted in water 
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(200 mL) and the mixture was washed with diethyl ether (100 mL). The aqueous layer was 
acidified with 2N hydrochloric acid and extracted with ethyl acetate/THF (v/v, 1:1, 300 mL). 
The organic extract was washed with water (200 mL), brine (200 mL), and dried (MgS0 4 ). 
Removal of solvent gave 1.02 g (86%) of the title compound as a white powder: 1 H-NMR 
5 (CDCIs) 5 7.94 (1H, s), 7.56-7.45 (4H, m), 7.26 (1H, s), 3.72 (2H, s), 2.72 (2H, q, J=7.3 Hz), 
1 .22 (3H, t, J=7.5 Hz). 

STEP 5. 2-r4-(5.6-Dichloro-2-ethvl-1 H-he nzimidazol-1 -vlbhenvllacetamide 

A mixture of [4-(5,6-dichloro-2-ethyl-1Ay-benzimidazol-1-yl)phenyl]acetic acid (step 4, 0.81 g, 

10 2.3 mmol) and thionyl chloride (10 mL) was stirred for 0.5 h, and concentrated. To the 
residue was added ammonium hydroxide (28% NH 3 in water, 50 mL) and the mixture was 
extracted with ethyl acetate/THF (v/v, 1:1, 200 mL). The extract was washed with brine (2 x 
100 mL), dried (MgS0 4 ), and concentrated. The residue was purified by flash column 
chromatography on silica gel eluting with dichloromethane/methanol (20:1) to give 349 mg 

15 (44%) of the title compound as yellow solids: 1 H-NMR (CDCI 3 ) 5 7.93 (1H, s), 7.58 (1H, br), 
7.51 (2H, d, J=8.4 Hz), 7.47 (2H, d, J=8.4 Hz), 7.27 (1H, s), 7.00 (1H, br), 3.51 (2H, s), 2.71 
(2H, q, J=7.5 Hz), 1 .21 (3H, t, J=7.5 Hz). 

^ 2-r4-(5.6-Di chloro-2-ethy|-1Ay-benzimidazol-1-vl)phenvll-A/-aff4- 

20 methvlphe nyl)sulfonvnamino>carbonvnacetamide 

A mixture of 2-[4-(5,6-dichloro-2-ethyl-1H-benzimidazol-1-yl)phenyl]acetamide (step 5, 105 
mg, 0.30 mmol), p-toluenesulfonyl isocyanate (0.07 mL, 0.45 mmol), toluene (10 mL) and 
THF (5 mL) was heated at reflux temperature. After 6 h, an additional- 0.1 mL of p- 
toluenesulfonyl isocyanate was added and the mixture was heated for 3 h. The mixture was 
25 cooled and left at room temperature for 2 days. The mixture was concentrated and the 
residue was purified by preparative TLC (ethyl acetate) to afford 150 mg (92%) of the title 
compound as colorless amorphous solids: 1 H-NMR (CDCI 3 ) 5 9.78 (1H, s), 7.95 (2H, d, J=8.3 
Hz), 7.84 (1H, s), 7.54 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.0 Hz), 7.32 (2H, d, J=8.4 Hz), 7.18 
(1H, s), 3.78 (2H, s), 2.77 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1.35 (3H, t, J=7.5 Hz). 

30 

EXAMPLE 102 

5,6-DICHLORO-1-f4- (2-far(4-METHYLPHENYL)SULFONYLlAMINO^ 
CARBONYL)AMINO lETHYL)PHF_NYL)-1H-BENZIMIDAZOLE 
STEP 1. 2-r4-( 5.6-Dichloro-1H-benzimidazol-1-vhphenvnethvl formate 
35 A mixture of 2-[(4,5-dichloro-2-anilino)phenyl]ethanol (450 mg, 1 .42 mmol) and formic acid (7 
mL) was stirred at reflux for 4 h. After cooling, the mixture was made basic with 2N aqueous 
NaOH and extracted with ethyl acetate (50 mL). The extracts was dried (MgSQ 4 ) to afford 480 
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mg (quant.) of the title compound as a brown oil: H-NMR (CDCI 3 ) 5 8.10 (1H, s), 8.08 (1H, s), 
7.95 (1H, s), 7.61 (1H, s), 7.49-7.41 (4H, m), 4.47 (2H, t, J=6.8 Hz), 3.10 (2H, t, J=6.8 Hz). 

STEP 2. 2-r4-(5.6-Dichioro-1H-benzimidazol-1-vl)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5,6-dichloro-1H-benzimidazol-1-yl)phenyl]ethyl formate (step 1). 

1 H-NMR (CDCI 3 ) 5 8.08 (1H, s), 7.96 (1H, s), 7.61 (1H, s), 7.49-7.40 (4H, m), 3.97 (2H, q, 
J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz). 

STEP 3. 2-r4-(5.6-Di chloro-1H-benzimidazol-1-vl)phenvl1ethvl azide 

The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(5,6-dichloro-1Ay-benzimidazol-1-yl)phenyl]ethanol (step 2). 
MS (El) m/z332 (M + ). 

STEP 4. 2-r4-(5.6-Di chloro-1H-benzimidazol-1-vl)phenvnethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(5,6-dichloro-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 3). 

1 H-NMR (CDCI3) 5 8.09 (1H, s), 7.96 (1H, s), 7.62 (1H, s), 7.45-7.38 (4H, m), 3.06 (2H, m), 
2.87 (2H, t, J=6.6 Hz). 

STEP 5. 5.6-Dichloro-1 -(4-f2-ra^4-methvlphenvl)sulfonvnamino) 
carbonvl)amino1ethvl)phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5,6-dichloro-1H-benzimidazol-1-yl)phenyl]ethylamine (step 3). 
1 H-NMR (CDCI3) 5 8.11 (1H, s), 7.96 <1H, s), 7.72 (2H, d, J=8.4 Hz), 7.58 (1H, s), 7.38 (4H, 
s), 7.28 (2H, d, J=8.4 Hz), 6.72 (1H, m), 3.56 (2H, q, J=6.9 Hz), 2.92 (2H, t, J=6.9 Hz), 2.38 
(3H, s). 

EXAMPLE 103 

5.6-DICHLQ RO-1-(4-(2-rm(4-METHYLPHENYL)SULFONYL1AMINQ^ 

CARBQNYL)AMINQ1ETH YL)PHENYLV1H-BENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 

5,6-dichloro-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)^ 

benzimidazole (Example 102). 

1 H-NMR (DMSO-d 6 ) 5 8.55 (1H, s), 7.97 (1H, s), 7.71 (1H, s), 7.50-7.44 (4H, m), 7.29 (2H, d, 
J=8.4 Hz), 7.01 (2H, d, J=8.4 Hz), 3.02 (2H, m), 2.61 (2H, m), 2.16 (3H, s); IR (KBr) a max 
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1601, 1516, 1487, 1450, 1128, 1084 cm" 1 . 
EXAMPLE 104 

6-CHLORO-5-TRIFLUOROMETHYL-1-f 4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINQ} 

CARBONYL)AMINQ1ETHYUPHENYLV1f/-BENZIMlDAZQLE 

STEP 1 . 2-f(5-ChlorQ -4-trifluoromethvl-2-nitroanilino^Dhenvllethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4-dichloro-5-trifluoromethylnitrobenzene and 4-aminophenylethyl alcohol. 
1 H-NMR (CDCI 3 ) 6 9.69 (1H, br.s), 8.58 (1H, s), 7.37 (2H, d, J=8.4 Hz), 7.23 (2H, d, J=8.4 
Hz), 7.19 (1H, s), 3.93 (2H, t, J=6.4 Hz), 2.94 (2H, t, J=6.4 Hz). 

STEP 2. 2-r(2-Amin o-5-chloro-4-trifluoromethvlanilino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(5-chloro-4-trifluoromethyl-2-nitroanilino)phenyl]ethanol (step 1). 
H-NMR (CDCI3) 5 7.17-7.15 (3H, m), 7.05 (1H, s), 6.92-6.88 (2H, m), 5.48 (1H, br.s), 3.85 
(2H, t, J=6.6 Hz), 2.83 (2H, t, J=6.6 Hz). 

STEP 3. 2-r4-(6-Chloro-2-ethvl-5-tr i fluoromethvl-1H-benzimidazol-1-vnDhenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-[(2-amino-5-chloro-4-trifluoromethylanilino)phenyl]ethanol (step 2) and propionyl 
chloride. 

MS (El) 424 (M + ). 

STEP 4. 2-r4-(6-Chloro-2-ethvl-5-tri fluoromethvl-1 H-benzimidazol-1 -yDphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate 
(step 3). 

1 H-NMR (CDCI3) 5 8.11 (1H, s), 7.50 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
4.03-3.98 (2H, m), 3.02 (2H, t, J=6.4 Hz), 2.79 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz). 

STEP 5 2-r4-(6-Chloro-2-ethvl-5-triflu oromethvl-1^-benzimidazol-1-vnphenyllethvl azide 
The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(6-Chloro-2-ethyl-5-trifluoromethyl-1 H-benzimidazol-1 -yl)phenyl]ethanol 
(step 4). 

1 H-NMR (CDCI3) 5 8.11 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.20 (1H, s), 
3.63 (2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.4 Hz), 1.36 (3H, t, J=7.4 Hz). 
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STEP 6. 2-f4-(6-Chl oro-2-ethvl-5-trifluoromethvl-1 H-benzimidazol-1 -vDphenvllethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenyl]ethyl azide (step 

5) . 

1 H-NMR (CDCIs) 5 8.11 (1H, s), 7.45 (2H, d, J=8.3 Hz). 7.29-7.26 (2H, m), 7.23 (1H, s), 3.11 
(2H, t, J=7.0 Hz), 2.92 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.5 Hz), 1 .36 (3H, t, J=7.5 Hz). 

STEP Z 2-Ethvl-6-chloro-5-trifluoromethvl-1-(4-f2-fa^4- 

methylphenvl)sulfonvn amino>carbonvnamino1ethvl>phenvl)-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenyl]ethylamine (step 

6) . 

1 H-NMR (CDCI 3 ) 6 8.09 (1H, s), 7.74 (2H, d, J=8.4 Hz), 7.42 (2H, d, J=8.2 Hz), 7.30-7.26 (4H, 
m), 7.18 (1H, s), 6.76 (1H, m), 3.59 (2H, q, J=7.0 Hz), 2.96 (2H, t, J=7.0 Hz), 2.79 (2H, q, 
J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 

EXAMPLE 105 

6-CHLORO-5-TRIFLUOR QMETHYL-1-f4-(2-fm(4-METHYLPHENYL)SULFONYL1AMINOl 

CARBONYUAMINOIETH YLIPHENYLHH-BENZIMIDAZOLE. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-6-chloro-5-trifluoromethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H-benzimidazole (Example 104). 
1 H-NMR (DMSO-d 6 ) 5D8.15 (1H, s), 7.59 (2H, d, J=8.4 Hz), 7.46-7.39 (4H, m), 7.33 (1H, s), 
7.12 (2H, d, J=8.4 Hz), 3.15 (2H, m), 2.78-2.71 (4H, m), 1.24 (3H, t, J=7.5 Hz); IR (KBr) a max 
1601, 1518, 1431, 1398, 1348, 1306, 1128, 1084 cm -1 . 

EXAMPLE 106 

4-(6-CHLORO-2-ETHYL- 5-TRIFLUOROMETHYL-1H-BENZIMIDAZOL-1-YL^PHENETHYL- 
(4-METHYLPHENYUSULFONYLCARBAMATF 

The title compound was prepared according to the procedure described in Example 3 from 2- 

[4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4 of Example 
104). 

mp 170-173 °C; 1 H-NMR (CDCI 3 ) 5 8.12 (1H, s), 7.94-7.91 (2H, m), 7.41-7.24 (6H, m), 7.19 
(1H, s), 4.39 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.8 Hz), 2.78 (2H, q, J=7.6 Hz), 2.44 (3H, s), 
1.35 (3H, t, J=7.6 Hz); IR (KBr) <x max 1746, 1518, 1342, 1232, 1159, 1132, 1086 cm" 1 . 
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EXAMPLE 107 

4- (6-CHLORO-2-ETHYL -5-TRIFLUORQMETHYL-1H-BENZIMIDAZOL-1-YL)PHENETHYL- 
(4-METHY LPHENYDSULFONYLCARBAMATE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 4- 
(6-chloro-2-ethyl-5-trifluoromethyl-1H-ben2imidazol-1-yl)phenethyl-(4- 
methylphenyl)sulfonylcarbamate (Example 106). 

H-NMR (DMSO-d 6 ) 5 8.15 (1H, s), 7.59 (2H, d, J=8.1 Hz), 7.47 (4H, s), 7.34 (1H, s), 7.15 
(2H, d, J=8.1 Hz), 3.96 (2H, t, J=6.6 Hz), 2.86 (2H, t, J=6.6 Hz), 2.75 (2H f q, J=7.4 Hz), 2.28 
(3H, s), 1.24(3H,t, J=7.4Hz). 

EXAMPLE 108 

5- CHLQ RO-6-METHYL-1-(4-(2-f((r( r 4-METHYLPHENYL)SULFONYL]AMINO} 
CARBONY L)AMINQ1ETHYL)PHENYL)-1/-/-BENZIMIDAZQLE 

STEP 1. 2-f(4-Chlor o-5-methvl-2-nitroanilino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,5-dichloro-4-methylnitrobenzene and 4-aminophenylethyl alcohol. 
1 H-NMR (CDCI 3 ) 5 9.40 (1H, s), 8.20 (1H, s), 7.31 (2H, d, J=8.4 Hz), 7.21 (2H, d, J=8.4 Hz), 
7.05 (1H, s), 3.93-3.91 (2H, m), 2.91 (2H, t t J=6.4 Hz), 2.29 (3H, s) 

STEP 2. 2-r(2-Amin o-4-chloro-5-methvlanilino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-[(4-chloro-5-methyl-2-nitroanilino)phenyl]ethanol (step 1). 

H-NMR (CDCI3) 5 7.06 (2H, d, J=8.6 Hz), 6.93 (1H, s), 6.79 (1H, s), 6.67 (2H, d, J=8.6 Hz), 
3.80 (2H, d, J=6.4 Hz), 2.77 (2H, t, J=6.4 Hz), 2.21 (3H, s). 

STEP 3. 2-r4-(5-Chloro-2-ethvl-6-me t hvi-1A7-benzimidazol-1-vl)phenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[(2-amino-4-chloro-5-methylanilino)phenyl]ethanol (step 2) and propionyl chloride. 
MS (El) m/z 370 (M + ) 

STEP 4. 2-r4-(5-Chloro- 2-ethvl-6-methvl-1Ay-benzimidazol-1-vnphenvnethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCI3) 5 7.74 (1H, s), 7.47 (2H, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 6.93 (1H, s), 
4.00 (2H, t, J=6.6 Hz), 3.02 (2H, t, J=6.6 Hz), 2.76 (2H, q, J=7.5 Hz), 2.39 (3H, s), 1.32 (3H, t, 
J=7.5 Hz). 
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STEP 5. 2-f4-(5-Chl oro-2-ethvl-6-methvl-1H-benzimidazol-1-vnDhenvnethvl azide 
The title compound was prepared according to the procedure described in step 5 of Example 
26 from 2-[4-(5-chloro-2-ethyl-6-methyl-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI 3 ) 8 7.75 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.27 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.33 (3H, t, 
J=7.5Hz). 

STEP 6. 2-f4-(5-Chloro-2-ethvl-6 -methvl-1 H-benzimidazol-1 -vl)phenvllethvlamine 

The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(5-chloro-2-ethyl-6-methyl-1 H-benzimidazol-1 -yl)phenyl]ethyl azide (step 5). 

1 H-NMR (CDCI3) 8 7.75 (1H, s), 7.42 (2H, d, J=8.3 Hz), 7.27 (2H, d, J=8.3 Hz), 6.93 (1H, s), 

3.10 (2H, t, J=7.0 Hz), 2.90 (2H, t, J=7.0 Hz), 2.76 (2H, q, J=7.5 Hz), 2.40 (3H, s), 1.33 (3H, t, 

J=7.5 Hz). 

ST EP 7. 2-Ethyl-5-chloro-6-methvl-1 -(4-(2-f(rrf4-methvlDhenvhsulfonvnamino1 
carbonvnamino1ethvl)phenvn-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(5-chloro-2-ethyl-6-methyl-1 H-benzimidazol-1 -yl)phenyl]ethylamine (step 6). 
1 H-NMR (CDCI3) 8 7.75-7.72 (3H, m), 7.38-7.23 (6H, m), 6.91 (1H, s), 6.73-6.69 (1H, m), 
3.62-3.55 (2H, m), 2.94 (2H, t, J=6.8 Hz), 2.75 (2H, q, J=7.6 Hz), 2.40 (3H, s), 2.37 (3H, s), 
1 .30 (3H, t. J=7.6 Hz). 

EXAMPLE 109 

5- CHLORO-6-METHYL-1- (4-(2-fgf(4-METHYLPHENYL)SULFONYL1AMINn} 
CARBONYUAMINOlETHY L)PHENYLV1H-BENZIMIDAZOLE. SODIUM SAI T 

The title compound was prepared according to the procedure described in Example 2 from 2- 
ethyl-5-chloro-6-methyl-1-(4-{2-[([[(4-methylphenyl)sulfonyl]amino] 
carbonyl)amino]ethyl}phenyl)-1H-benzimidazole (Example 108). 

H-NMR (DMSO-d 6 ) 8 7.68 (1H, s), 7.60 (2H, d, J=8.1 Hz), 7.41-7.35 (4H, m), 7.13 (2H, d, 
J=8.1 Hz), 7.05 (1H, s), 3.17-3.15 (2H, m), 2.75-2.65 (4H, m), 2.34 (3H, s), 2.27 (3H, s), 1.20 
(3H, t, J=7.5 Hz); IR (KBr) a max 1599, 1516, 1456, 1402, 1128, 1084, 1001 cm -1 . 

EXAMPLE 110 

6- CHLORO-2-ETHYL-1-(4-{ 2-r(ffl4-METHYLPHENYUSULFONYL1AMINOl 
CARBONYL)AMIN01ETHY L>PHENYLV5-r(METHYLSULFONYL^AMINO]-1H- 
BENZIMIDAZOLE 
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STEP 1. 2-r4-(5-Chloro-2.4-dinitroanilino)Dhenvl1ethanol 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4-dichloro-1,5-dinitrobenzene and 4-aminophenylethyl alcohol. 

1 H-NMR (CDCI 3 ) 5 9.81 (1H, br.s), 9.07 (1H ( s), 7.40 (2H, d, J=8.3 Hz), 7.25 (2H, d, J=8.3 
Hz), 7.17 (1H, s), 3.95 (2H, t, J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz). 

STEP 2. 2-r4-(2-Amino-5-chloro-4-nitroaniiino)phenvnethanol 

The title compound was prepared according to the procedure described in step 2 of Example 
40 from 2-[4-(5-chloro-2,4-dinitroanilino)phenyl]ethanol (step 1). 

1 H-NMR (CDCI3) 5 7.54 (1H, s), 7.24 (2H, d, J=8.6 Hz), 7.11 (1H, s), 7.03 (2H, d, J=8.6 Hz), 
5.76 (1H, br.s), 3.89 (2H, t, J=6.4 Hz), 3.65 (2H, br.s), 2.87 (2H, t, J=6.4 Hz), 1.28 (1H, s). 

STEP 3. 2-f4-(6-Chlor o-2-ethvl-5-nitro-1/-/-benzimidazol-1-vnphenvnethvl propionate 
The title compound was prepared according to the procedure described in step 5 of Example 
1 from 2-[4-(2-amino-5-chloro-4-nitroanilino)phenyi]ethanol (step 2) and propionyl chloride. 
TLC Rf = 0.8 (hexane/ethyl acetate = 1 :2). 

STEP 4. 2 -r4-(6-Chloro-2-ethvl-5-nitro-1 H-benzimidazol-1 -yDphenvllethanol 

The title compound was prepared according to the procedure described in step 6 of Example 

1 from 2-[4-(2-amino-5-chloro-4-nitroanilino)phenyl]ethyl propionate (step 3). 

1 H-NMR (CDCI3) 5 8.34 (1 H, s), 7.50 (2H. d, J=8.0 Hz), 7.28 (2H, d, J=8.0 Hz), 7.19 (1H, s), 

4.00 (2H, t, J=6.3 Hz), 3.02 (2H, t, J=6.3 Hz), 2.79 (2H, q, J=7.6 Hz), 1.62 (1H, s), 1.36 (3H, t, 

J=7.6 Hz). 

STEP 5. 6- Chloro-1-r4-(2-chloroethvl)phenvl1-2-ethvl-5-nitro-1H-benzimidazole 

The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(6-chloro-2-ethyl-5-nitro-1H-benzimidazol-1-yl)phenyl]ethanol (step 4). 

1 H-NMR (CDCI3) 5 8.34 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.19 (1H, s), 

3.84 (2H, t, J=7.0 Hz), 3.22 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

STEP 6. 6-Chloro-1-r4 -(2-chloroethvl)phenvll-2-ethvl-1/-/-benzimidazol-5-vlamine 
The title compound was prepared according to the procedure described in step 4 of Example 
89 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-5-nitro-1/-/-benzimidazole (step 5). 
1 H-NMR (CDCI3) 5 7.43 (2H, d, J=8.6 Hz), 7.29 (2H, d, J=8.6 Hz), 7.16 (1H, s), 7.02 (1H, s), 
3.96 (2H, br.s), 3.81 (2H, t, J=7.1 Hz), 3.19 (2H, t, J=7.1 Hz), 2,74 (2H, q, J=7.5 Hz), 1.33 (3H, 
t, J=7.5 Hz). 
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SIgE ^ A/-(6-Chloro-1-r4-f2-chlornftt hvl^Dhenvl1-2-ethvl-1H-benzimiclazol-5- 

vlVnethanesulfonamide 

The title compound was prepared according to the procedure described in step 5 of Example 
40 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-ylamine (step 6). 
H-NMR (CDCI 3 ) 5 7.70 (1H, s), 7.55 (2H, d, J=7.9 Hz), 7.50 (2H, d, J=7.9 Hz), 7.13 (1H, s), 
3.95 (2H, t, J=7.0 Hz), 3.16 (2H, t, J=7.0 Hz), 2.97 (3H, s), 2.71 (2H, q, J=7.6 Hz), 1.21 (3H, t," 
J=7.6 Hz). 



STEP 



A/-{1-r4-f2-Azidoethvl)Dhen vll-6-chloro-?-ethvl-1H-benzimidazol-5- 



10 vllmethanesulfonamide 

The title compound was prepared according to the procedure described in step 8 of Example 
1 from /V-{6-chloro-1 -[4-(2-chloroethyl)phenyl]-2-ethyl-1 H-benzimidazol-5- 

yl}methanesulfonamide (step 7). 

H-NMR (CDCI3) 5 7.47 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.16 (1H, s), 6.78 (1H, s), 
3.63 (2H, t, J=6.9 Hz), 2.98-3.05 (5H, m), 2.77 (2H, q, J=7.4 Hz), 1 .35 (3H, t, J=7.4 Hz). 



15 



f ' A/-{1-f4-(2-AminoethvnDhen vn-6-chloro-?-ethvl-1AV-hfin7imidazol-5- 

!\ vDmethanesulfonamide 

O The title compound was prepared according to the procedure described in step 7 of Example 

J 20 37 from /v -{ 1 -t4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1rV-benzimidazol-5- 

yl}methanesulfonamide (step 8). 

1 H-NMR (CDCI3) 5 8.03 (1H, s), 7.43 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 7.17 (1H, s), 
3.33 (2H, br.s), 3.08 (2H, t, J=7.0 Hz), 2.96 (3H, s), 2.88 (2H, t, J=7.0 Hz), 2.77 (2H, q, J=7.6 
Hz), 1.35 (3H, t, J=7.6 Hz). 

25 

STEP 10. 6-Chloro-2-ethvl-1-(4-(2-rar(4-m e thvlDhenvn.sNlfonvnamino^ a rhnn Y l) 
aminolethvl>phenvn-5- f(methvlsulfonvnaminol-1H-benzimida7olP 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from A/-{1 -[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazol-5- 

30 yl}methanesulfonamide (step 9). 

mp 101-123 °C; MS (ESI) m/z 590 (M + H) + ; H-NMR (CDCI 3 ) 5 8.04 (1H, s), 7.73 (2H, d, 
J=8.2 Hz), 7.42 (2H, d, J=8.2 Hz), 7.25-7.33 (4H, m), 7.16 (1H, s), 6.68 (1H, br.s), 3.58 (2H, t, 
J=7.2 Hz), 2.93-2.98 (5H, m), 2.77 (2H, q, J=7.5 Hz), 2.45 (3H, s), 1.35 (3H, t, J=7.5 Hz); IR 
(KBr)ct max 1654, 1517, 1467, 1336, 1151, 1089, 972 cm' 1 . 

35 



EXAMPLE 111 

6-CHLORO-2-ETHYL-1-(4-/ 2-rar(4-METHYLPHENYL^SUI.FONYL1AMINn\ 
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CARBONYL)AMINQ1ETH YL>PHENYL^-1 Ay-BENZIMIDAZOLE-5-CARBOXAMIDE 
STEP 1 . 2-Chloro- 4-r4-(2-hvdroxvethvl)anilinol-5-nitrobenzonitrile 

The title compound was prepared according to the procedure described in step 3 of Example 
1 from 2,4-dichloro-5-nitrobenzonitrile (Grivsky, E.M.; Hitchings, G.H. Ind. Chim. Beige., 1974, 
39. 490.) and 4-aminophenylethyl alcohol. 

H-NMR (CDCI 3 ) 8 9.81 (1H, br.s), 8.56 (1H, s), 7.39 (2H, d, J=8.3 Hz), 7.23 (2H, d, J=8.3 
Hz), 7.15 (1H, s), 3.93 (2H, t, J=6.2 Hz), 2.94 (2H, t, J=6.2 Hz), 1.62 (1H, br.s). 

STEP 2. 5-amino-2-c hloro-4-r4-f2-hvdroxvethvl)anilinolbenzonitrile 

The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-chloro-4-[4-(2-hydroxyethyl)anilino]-5-nitrobenzonitrile (step 1). 
H-NMR (CDCI3) 8 7.23 (4H, d, J=8.3 Hz), 6.99-7.33 (2H, m), 3.88 (2H, t, J=6.1 Hz), 3.56 (1H, 
br.s), 2.87 (2H, t, J=6.1 Hz). 

STEP 3. 2-f4-(6-Chloro-5-cvano-2-e thvl-1H-ben?imidazol-1-yl)phenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 5-amino-2-chloro-4-[4-(2-hydroxyethyl)anilino]benzonitrile (step 2) and propionyl 
chloride. 

TLC Rf = 0.5 (hexane/ethyl acetate = 1 :2). 

STEP 4. 6-Chloro-2-ethvl-1-r4-f2-hvdroxve t hvn D hen V n-1 H-benzimidazole-5-carbonitril ft 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-[4-(6-chloro-5-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
1 H-NMR (CDCU) 8 8.04 (1H, s), 7.52 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
4.02 (2H, t, J=6.5 Hz), 3.03 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 

STEP 5. 6-Chloro-2-ethvl-1-r4-r2-hvrir o xvethvnDhenvll-1 H-benzimidazole-5-carboxamide 
To a mixture of 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1«-benzimidazole-5-carbonitrile 
(step 4, 2.4 g, 7.4 mmol), DMSO (0.7 mL, 8.8 mmol) and methanol (100 mL) was added 30% 
aqueous hydrogen peroxide (1.3 mL, 11 mmol) and 0.2 M aqueous NaOH (0.7 mL, 0.14 
mmol). The mixture was stirred at 50 °C for 2 h. The solvent was removed and the resulting 
precipitates were collected by filtration. The precipitates were washed with water and dried 
under reduced pressure to give 1 .9 g (76%) of the title compound as pale pink solids: 1 H-NMR 
(DMSO-d 6 ) 8 7.69 (1H, br.s), 7.61 (1H, s), 7.33-7.40 (4H, m), 6.95 (1H, s), 4.64 (1H, br.s), 
3.59 (2H, t, J=6.4 Hz), 2.74 (2H, t, J=6.4 Hz), 2.62 (2H, q, J=7.4 Hz), 1.11 (3H, t, J=7.4 Hz). 

STEP 6. 6-Chloro-1 -r4-(2-chloroethvnnhenvn-2-ethv|-1 H-benzimidazole-5-carboxamirip 
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The title compound was prepared according to the procedure described in step 7 of Example 

1 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1AV-benzimidazole-5-carboxamide (step 
5). 

1 H-NMR (DMSO-d 6 ) 6 7.71 (1H, br.s), 7.62 (1H, s), 7.36-7.47 (5H, m), 6.95 (1H, s), 3.85 (2H, 
t, J=7.1 Hz), 3.06 (2H, t, J=7.1 Hz), 2.63 (2H, q, J=7.6 Hz), 1.1 1 (3H, t, J=7.6 Hz). 

STEP 7. 1 -r4-(2-Azidoethvlk>henvll- 6-chloro-2-ethvl-1 H-benzimidazole-5-carboxamide 
The title comfpound was prepared according to the procedure described in step 8 of Example 
1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carboxamide (step 6). 
1 H-NMR (DMSO-d 6 ) 8 7.80 (1H, br.s), 7.71 (1H, s), 7.46-7.57 (5H, m), 7.04 (1H, s), 3.65 (2H, 
t, J=6.9 Hz), 2.98 (2H, t, J=6.9 Hz), 2.72 (2H, q, J=7.5 Hz), 1.21 (3H, t, J=7.5 Hz). 

STEP 8. 1 -f4-(2-Aminoethvl)phenvll- 6-chloro-2-ethvl-1 H-benzimidazole-5-carboxamide 
The title compound was prepared according to the procedure described in step 7 of Example 
37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazole-5-carboxamide (step 7). 
H-NMR (CDCI 3 ) 5 7.80 (1H, s), 7.71 (1H, s), 7.39-7.50 (5H, m), 7.08 (1H, s), 2.49-2.89 (6H, 
m), 1.21 (3H, t, J=7.4 Hz). 

STEP 9. 6-Chloro-2-eth vl-1-(4-l2-raf(4-methvlPhenvnsulfonvnamino} 
carbonvn amino1ethvl)phenvl)-1H-benzimidazole-5-carboxamide 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazole-5-carboxamide (step 8). 
mp 152-163 °C; MS (ESI) m/z 540 (M + H) + ; 1 H-NMR (DMSO-d 6 ) 8 7.81 (1H, br.s), 7.72-7.75 
(3H, m), 7.51 (1H, br.s), 7.33-7.44 (6H, m), 7.06 (1H, s), 3.26 (2H, br.s), 2.68-2.80 (4H, m), 
2.34 (3H, s), 1.23 (3H, t, J=7.5 Hz); IR (KBr) cc max 3395, 1664, 1519, 1396. 1161, 1089, 991 

^ -1 

cm . 

EXAMPLE 112 

6-CHLORO-2-ETHYL-1-r4 -(2-r(ff(4-METHYLPHENYL^SULFONYL1AMINQ\ 

CARBONYL)AMINQ1ETHY L)PHENYL)-1H-BENZIMIDAZOLE-5-CARBQXLIC ACID 

A mixture of 6-chloro-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]am 

(Example 111, 140 mg, 0.26 mmol) and KOH (63 mg, 0.8 mmol) in methanol (10 mL) was 
stirred at 100 °C for 1 day. The mixture was poured into water, acidified with 2N hydrochloric 
acid, and extracted with ethyl acetate (50 mL). The organic layer was washed with brine (30 
mL), dried (Na 2 S0 4 ), and concentrated. The residue was purified by flash column 
chromatography on silica gel eluting with dichloromethane/mathanol (10:1) to afford 36 mg 



-197- 



(25%) of the title compound as white solids: mp 145-150 °C; MS (ESI) m/z 541 (M + H) + ; 1 H- 
NMR (DMSO-d 6 ) S 8.10 (1H, s), 7.76 (2H, d. J=7.9 Hz), 7.36-7.47 (6H, m), 7.10 (1H, s), 3.28 
(2H, m), 2.69-2.81 (4H, m), 2.34 (3H, s), 1.24 (3H, t, J=7.5 Hz); IR (KBr) cw 3450, 1701, 
1517, 1340, 1163, 1091,900 cm- 1 . 

5 

EXAMPLE 113 

A/-|B-CHLORO-2-ETHYL-1- (4-l2-r(W 4-METHYL PHENYUSULFONYLIAMINOl 
CARBONYUAMINniETHYL;PHEN YL)-1H-BENZIMIDAZOL-5-YUACETAMIDE 
STEP 1 . A/-{6-Chloro-1 -r4-f2-chloroethvltohenvl1- 2-ethvl-1 H-benzimidazol-5-vl)acetamide 
10 To a solution of 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-ylamine (step 
6 of Example 110, 100 mg, 0.3 mmol) in pyridine (7 mL) was added dropwise acetyl chloride 
(0.03 mL, 0.33 mmol) under nitrogen atmosphere at 0 °C, and the reaction mixture was stirred 
at room temperature for 1 .5 h. The mixture was poured into water (20 mL) and extracted with 
ethyl acetate (50 mL). The organic layer was washed with 2N aqueous NaOH (30 mL), brine 
(30 mL), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by 
flash column chromatography on silica gel eluting with hexane/ethyl acetate (1:3) to afford 110 
mg (98%) of the title compound as white solids: H-NMR (CDCI 3 ) 5: 8.66 (1H, s), 7.56 (1H, 
br.s), 7.45 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz). 7.12 (1H, s), 3.82 (2H, t, J=7.1 Hz), 3.19 
(2H, t, J=7.1 Hz), 2.77 (2H, q, J=7.6 Hz), 2.26 (3H, s), 1 .34 (3H, t, J=7.6 Hz). 



15 



20 



25 



STEP 2. A/-{1-f4-(2-AzidoethvnDhenvl1- 6 -chloro-2-ethy|-1 H-benzimidazol-S-vllacetamiriP 

The title compound was prepared according to the procedure described in step 8 of Example 

1 from A/-{6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}acetamide (step 
1). 



H-NMR (DMSO-d 6 ) 5 8.66 (1H, s), 7.55 (1H, br.s), 7.45 (2H, d, J=8.1 Hz), 7.30 (2H, d, J=8.1 
Hz), 7.11 (1H, s), 3.62 (2H, t, J=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.76 (2H, q, J=7.6 Hz), 2.26 
(3H, s), 1.34 (3H, t, J=7.6 Hz). 

STEP 3. A/-{1-r4-(2-Aminoethvl)phenvn-6-chlor o-2-ethvl-1 H-benzimidazol-5-vl>acetamide 
30 The title compound was prepared according to the procedure described in step 7 of Example 

37 from A/-{1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}acetamide (step 
2). 

H-NMR (CDCI 3 ) 5 8.66 (1H, s), 7.55 (1H, br.s), 7.42 (2H, d, J=6.6 Hz), 7.27-7.29 (2H, m), 
7.12 (1H, s), 3.08 (2H, t, J=6.9 Hz), 2.88 (2H, t, J=6.9 Hz), 2.75 (2H, q, J=7.4 Hz), 2.26 (3H, 
35 s), 1 .34 (3H, t, J=7.4 Hz). 



STEP 4. A/-r6-Chloro-2-eth v|-1 -(4-(2-\(( M-methvlDhenvriteulfonvllamlnnl 
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5 r-t 



15 



ca rbonyl)amino1ethvl>phenvn-1H-benzimidazol-5-vl1acetamide 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from A/-{1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}acetamide (step 
3). 

5 mp 125-133 °C; MS (ESI) m/z 554 (M + Hf; H-NMR (CDCI 3 ) 5 8.64 (1H, s), 7.74 (2H, d, 
J=8.4 Hz), 7.55 (1H, br.s), 7.25-7.39 (1H, s), 7.08 (1H, s), 3.53-3.61 (2H, m), 2.94 (2H, t] 
J=7.1 Hz), 2.75 (2H, q, J=7.4 Hz), 2.41 (3H, s), 2.27 (3H, s), 1.32 (3H, t, J=7.4 Hz); IR (KBr) 
0^3390, 1676, 1517, 1240, 1161, 1089, 1018,972 cm- 1 . 

10 EXAMPLE 114 

6-ETHYL-5- (4-(2-f(W4-METHYI P HENYUSULFQNYL1AMINQ1 
CARBONYL)AMINQ1FTHYUPHENYI 1- 5^1.300X01 Qf4.5-/lBEN7IMinA7ni F 
STEP 1 . 2-(4-r(6-Nitro-1.3-hft nzodioxol-5-Yl)aminolDhRnvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of Example 
45 from 5-amino-6-nitro-1 ,3-benzodioxol and 4-bromophenylethyl alcohol. 
1 H-NMR (CDCI 3 ) 5:10.07 (1H, br.s), 7.62 (1H, s), 7.29 (2H, d, J=8.5 Hz), 7.20 (2H, d. J=8.5 
Hz), 6.58 (1H, s), 5.98 (2H, s), 3.90 (2H, t, J=6.6 Hz), 2.90 (2H, t, J=6.6 Hz). 

STEP 2. 2-{4-f(6-Amino-1 .3 -benzodioxol-5-vnaminolphenvl}ethannl 
20 The title compound was prepared according to the procedure described in step 2 of Example 
28 from 2-{4-[(6-nitro-1,3-benzodioxol-5-yl)amino]phenyl}ethanol (step 1). 
1 H-NMR (CDCI3) 5 7.26 (1H, s), 7.04 (2H, d, J=8.2 Hz), 6.60 (2H, d, J=8.2 Hz), 6.39 (1H, s), 
5.87 (2H, s), 4.96 (1H, br.s), 3.80 (2H, t, J=6.4 Hz), 3.64 (2H, br.s), 2.76 (2H, t, J=6.4 Hz). 

STEP 3. 2-r4-(6-Ethyl-5rV-f1,3ldioxolof4.5-/lben?im idazol-5-vnr>hftnvnethvl pro pionate 
The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(6-amino-1,3-benzodioxol-5-yl)amino]phenyl}ethanol (step 2) and propionyl 
alcohol. 

TLC Rf = 0.5 (hexane/ehtyl acetate = 1 :2). 

STEP 4. 2-r4-(6-Fthvl-5AV-H .31diox olor4.5-r1benzimidazol-5-vnnhenvllethanol 
The title compound was prepared according to the procedure described in step 6 of Example 
1 from 2-{4-[(6-amino-1,3-benzodioxol-5-yl)amino]phenyl}ethyl propionate (step 3). 
1 H-NMR (CDCI3) 8 7.43 (2H. d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.19 (1H, s), 6.53 (1H, s), 
5.94 (2H, s), 3.98 (2H, t, J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz), 2.73 (2H, q, J=7.4 Hz), 1.31 (3H, t 
J=7.4Hz). 
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STEP 5. 5-f4-(2-Chloroethvnn henvn-6-ethvl-5H-n ■31dinxn|of4.5-/lbenzimiria7nlft 
The title compound was prepared according to the procedure described in step 7 of Example 
1 from 2-[4-(6-ethyl-5H-[1,3]dioxolo[4,5-/)benzimida2ol-5-yl)phenyl]ethanol (step 4). 
H-NMR (CDCI 3 ) 8 7.42 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 7.19 (1H, s), 6.54 (1H, s), 
5 5.94 (2H, s), 3.81 (2H, t, J=7.1 Hz), 3J9 (2H, t, J=7.1 Hz), 2.72 (2H, q, J=7.6 Hz), 1.31 (3H, t,' 
J=7.6Hz). 

STEP 6. 2-f4-(6-Ethvl-5H-f1 3ldioxolof4. 5-flbenzimidazol-5-vl^Dhenvnethvl azide 
The title compound was prepared according to the procedure described in step 8 of Example 
1 0 1 from 5-[4-(2-chloroethyl)phenyl]-6-ethyl-5AV-[1 ,3]dioxolo[4.5-r]benzimidazole (step 5). 

1 H-NMR (CDCI3) 5 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.19 (1H, s), 6.53 (1H, s), 
5.93 (2H, s), 3.60 (2H, t, J=7.1 Hz), 3.00 (2H, t, J=7.1 Hz), 2.73 (2H, q, J=7.6 Hz), 1.31 (3H, t, 
J=7.6 Hz). 

15 STEP 7. 2-f4-(6-Ethyl-5Ay-f1 ■31dioxolof4 R-fl benzimid a znl-5-vn P henvnethvl a minP 

The title compound was prepared according to the procedure described in step 9 of Example 
1 from 2-[4-(6-ethyl-5H-[1,3]dioxolo[4,5-r]benzimidazol-5-yl)phenyl]ethyl azide (step 6). 
H-NMR (CDCI3) 5 7.40 (2H, d, J=8.2 Hz), 7.22-7.28 (2H, m), 7.19 (1H, s), 6.54 (1H, s), 5.93 
(2H, s), 3.05 (2H, t, J=6.8 Hz), 2.86 (2H, t, J=6.8 Hz), 2.73 (2H, q, J=7.6 Hz), 1.31 (3H, t 

20 J=7.6 Hz). 

STEP 8. 6-Ethyl-5-(4-{2-f((r(4-methvlDhenvl1s u lfonvllamino^carbonvnamino1ethvl)Dhenvn-5/-/- 
ri.31dioxolor4.5-/lbenzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 
1 from 2-[4-(6-ethyl-5H-[1,3]dioxolo[4,5-/lbenzimidazol-5-yl)phenyl]ethylamine (step 7). 
MS (ESI) m/z 507 (M + H)*; H-NMR (DMSO-d 6 ) 5 7.75 (2H, d, J=8.1 Hz), 7.35-7.37 (6H, m), 
7.16 (1H, s), 6.55 (1H, s), 5.97 (2H, s), 2.76 (2H, t, J=6.9 Hz). 2.65 (2H, q, J=7.6 Hz), 2.50 
(2H, br.s), 2.34 (3H, s), 1 .18 (3H, t, J=7.6 Hz). 

30 EXAMPLE 115 

6-ETHYL-5-r4-f2-rar r4-METHYLPHENYL)SULFONYL1AMINO; 

CARBONYL)AMIN01FTHYL)PHENYL^- 5H-ri.31DIOXOtOr4.5-flBEN7IM|DAZOLE. SODIUM 
SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 
35 ethyl-5-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5«- 
[1,3]dioxolo[4,5-/]benzimidazole (Example 114). 

mp 140-155 °C; IR (KBr) cw 3384, 2873, 1600, 1519, 1460, 1155, 1128, 1085, 1037, 945, 
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813 cm" 



EXAMPLE 116 

2-ETHYL-1- (4-I2-KW4-M ETHYLPHENYI )SULFONYL]AMINO} 
CARBONYDAMINOIETH YUPHENIYL V-fi 7-DIHYDRQ-1 H-f 1 .41DIOXINOf? 3- 
flBENZIMIDAZOLE 

STEP 1. 7-Nitro-2.3-d ihvdro-1.4-benzodioxin-6-aminfi 

To a mixture of 6,7-dinitro-2,3-dihydrobenzo[1,4]dioxin (Takakis, I.M.; Hadjimihalakis, P.M. J. 
Heterocyclic. Chem., 1991, 28, 625., 13 g, 57.8 mmol) and acetic acid (150 mL) was added 
iron powder (9.6 g, 172.5 mmol) at room temperature, then the mixture was refluxed for 30 
min. After cooling, the mixture was filtered through a pad of Celite and the filtrate was 
concentrated. The residue was purified by flash column chromatography on silica gel eluting 
with hexane/ethyl acetate (gradient elution from 1:1 to 1:2) to afford 3.22 g (28%) of the title 

compound as orange solid: H-NMR (CDCI 3 ) 5 7.67 (1H, s), 6.23 (1H, s), 5,85 (2H, br.s), 4.19- 
4.33 (4H, m). 

STEP 2. 2-{4-f(7-Nitro-2.3-dihvdro-1 4 -benzodioxin-6-vnaminolnhenvl}ethanr)l 
The title compound was prepared according to the procedure described in step 1 of Example 
45 from 7-nitro-2,3-dihydro-1,4-benzodioxin-6-amine (step 1) and 4-bromophenylethyl alcohol. 
H-NMR (CDCI 3 ) 5 7.77 (1H, s), 7.26 (2H, d, J=8.4 Hz), 7.19 (2H, d, J=8.4 Hz), 6.64 (1H, s), 
4.20-4.31 (4H, m), 3.89 (2H, t, J=6.4 Hz), 2.88 (2H, t, J=6.4 Hz). 

STEP 3. 2-{4-r(7-Amino-2.3-dihvdro- 1 .4-benzortioxin-6-vnaminolphenvllethannl 

The title compound was prepared according to the procedure described in step 2 of Example 

28 from 2-{4-[(7-nitro-2,3-dihydro-1 ,4-benzodioxin-6-yl)amino]phenyl}ethanol (step 2). 

1 H-NMR (CDCI 3 ) 5 7.02-7.05 (2H, m), 6.62-6.65 (3H, m), 6.33 (1H, s), 5.00 (1H, br.s), 4.15- 

4.24 (4H, m), 3.79 (2H, t, J=6.6 Hz), 3.53 (2H, br.s), 2.76 (2H, t, J=6.6 Hz). 

± 2-f4-(2-Ethvl-6.7-dihvdro-1 H-H .41dioxinor2.3-/lbenzimidazol-1 -ynphenvllethyl 

propionate 

The title compound was prepared according to the procedure described in step 5 of Example 

1 from 2-{4-[(7-amino-2,3-dihydro-1,4-benzodioxin-6-yl)amino]phenyl}ethanol (step 3) and 
propionyl chloride. 

TLC Rf = 0.5 (hexane : ethyl acetate = 1 :2). 



STEP 5. 2-r4-(2-Ethyl-6,7-dihvdro-1H-ri . 41dioxinor2.3-f|benzimidazol-1- v n D henvll eth a nni 
The title compound was prepared according to the procedure described in step 6 of Example 
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1 from 2-{4-[(7-amino-2,3-dihydro-1,4-benzoclioxin-6-yl)amino]phenyl}ethyl propionate (step 

4) . 

1 H-NMR (CDCI 3 ) 8 7.42 (2H, d, J=8.1 Hz), 7.25-7.28 (3H, m), 6.58 (1H, s), 4.21-4.27 (4H, m), 
3.97 (2H, t, J=6.6 Hz), 2.98 (2H, t, J=6.6 Hz), 2.74 (2H, q, J=7.3 Hz), 1.31 (3H, t, J=7.3 Hz). 

STEP 6. 1-r4-(2-Chloroethvltohenvn- 2-ethvl-6.7-dihvdro-1 H-M .41dioxinof2.3-/lbenzimidazole 
The title compound was prepared according to the procedure described in step 7 of Example 

1 from 2-[4-(2-ethyl-6,7-dihydro-1H-[1,4]dioxino[2,3-r]benzimidazol-1-yl)phenyl]ethanol (step 

5) . 

H-NMR (CDCI3) 8 7.40 (2H, d, J=8.1 Hz), 7.26-7.39 (3H, m), 6.58 (1H, s), 4.25 (4H, s), 3.80 
(2H, t, J=7.3 Hz), 3.20 (2H, t, J=7.3 Hz), 2.74 (2H, q, J=7.6 Hz), 1.31 (3H, t, J=7.6 Hz). 

STEP 7. 2-r4-(2-Ethvl-6.7-dihvdro-1 H -n.41dioxinor2.3-r1benzimidazol-1-vl^phenvnethvl azirio 
The title compound was prepared according to the procedure described in step 8 of Example 

1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-6,7-dihydro-1H-[1,4]dioxino[2,3-r]benzimidazole 
(step 6). 

1 H-NMR (CDCI3) 8 7.40 (2H, d, J=8.3 Hz), 7.24-7.29 (3H, m), 6.57 (1H, s), 4.21-4.26 (4H, m), 
3.59 (2H, t, J=7.0 Hz), 2.99 (2H, t, J=7.0 Hz), 2.73 (2H, q, J=7.5 Hz), 1.30 (3H, t, J=7.5 Hz). 

STEP 8. 2-r4-(2-Ethvl-6.7-dihvdro-1H-r i ■4ldioxinof2.3-flbenzimidazol-1-vhDhenvllethvlamine 
The title compound was prepared according to the procedure described in step 9 of Example 

1 from 2-[4-(2-ethyl-6,7-dihydro-1H-[1,4]dioxino[2,3-r]benzimidazol-1-yl)phenyl]ethyl azide 
(step 6). 

1 H-NMR (CDCI3) 8 77.40 (2H, d, J=8.3 Hz), 7.24-7.27 (3H, m), 6.62 (1H, s), 4.21 (4H, s), 
3.24-3.26 (2H, m), 3.11 (2H, t, J=6.9 Hz), 2.72 (2H, q, J=7.4 Hz), 1.30 (3H, t, J=7.4 Hz). 

STEP 9. 2-Ethyl-1-(4-(2-f((r(4-methvlDhenvl^sulf o nvnamino>carbonvhamino1ethvl^Dhenvn-fi 7- 
dihvdro-1 H-\ 1 ,41dioxinor2.3-/lbenzimidazole 

The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-[4-(2-ethyl-6,7-dihydro-1 H-[1 ,4]dioxino[2,3-r]benzimidazol-1-yl)phenyl]ethylamine 
(step 8). 

MS (ESI) m/z 521 (M + H) + ; 1 H-NMR (CDCI 3 ) 5 7.76 (2H, d, J=8.4 Hz), 7.18-7.31 (7H, m), 
6.64 (1H, br.s), 6.56 (1H, br.s), 4.24 (4H, s), 3.56 (2H, t, J=6.9 Hz), 2.90 (2H. t. J=6.9 Hz), 
2.70 (2H, q, J=7.6 Hz), 2.41 (3H, s), 1.27 (3H, t, J=7.6 Hz). 



EXAMPLE 117 

2-ETHYL-1- ( 4-(2-r((f(4-METHYLPHENYI_)SULFONYLlAMINO} 
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CARBONYUAMINOlETH YL)PHENYLl6.7-DIHYDRO-1 H-11 .41DIOXINO p,3- 
flBENZIMIDAZOLE. SODIUM SALT 

The title compound was prepared according to the procedure described in Example 2 from 2- 

ethyl-1-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-6,7-dihydro-1H- 
[1,4]dioxino[2,3-/]benzimidazole (Example 116). 

mp 162-173 °C; H-NMR (DMSO-d 6 ) 5 7.83 (2H, d, J=8.0 Hz), 7.58 (2H, d, J=8.6 Hz), 7.54 
(2H, d, J=8.0 Hz), 7.35 (2H, d, J=8.6 Hz), 7.29 (1H, s), 6.68 (1H, s), 4.42 (4H, s), 3.38 (2H, 
br.s), 2.94 (2H, t, J=6.9 Hz), 2.86 (2H, q, J=7.6 Hz), 2.49 (3H, s), 1.39 (3H, t, J=7.6 Hz); IR 
(KBr) cc max 3360, 2875, 1596, 1516, 1468, 1335, 1167, 1130, 1064, 920 cm" 1 . 

EXAMPLE 118-Example 181 

The compounds disclosed hereinafter were prepared according to the following procedure: To 
a solution of requisite commercially available sulfonamide (0.05 mmol) in DMF (1 mL) was 
added a suspension of NaH (0.1 mmol) in DMF (0.5 mL) and the mixture was shaken for 5 
min. To this mixture was added a solution of phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H- 
imidazo[4,5-o]pyridin-3-yl)phenyl]ethylcarbamate (step 1 of Example 18, 7 mg, 0.05 mmol) in 
DMF (0.5 mL), and the mixture was shaken at room temperature for 30 min. After removal of 
DMF by nitrogen blow, the residue was dissolved in water (3 mL) and loaded onto a 0.5g/3mL 
BondElute SCX. The solid phase was washed with MeOH (5 mL), and then eluted with 10% 
HCI/MeOH (3 mL). The eluate was concentrated under reduced pressure to give the title 
compound. 



EXAMPLE 118 

3-(4-(2-rarf3.4- 

DICHLOROPHENYL^SIJI F QNYLlAMINO}CARBONYL^AMINQlETHYI jPHENYLI-2-FTHYI . 
5,7-DIMETHYL-3H-IMinA ZOr4.5-b1PYRIDINE. HYDRQCHLORIDF 
MS (ESI) m/z 546.6 (M + H) + . 



EXAMPLE 119 

2-ETHYL-3-/4-f?-f{ f({?t- 

NITR0PHENYL>SULFONYL )AMINO1CARRQNYL>AMINO)ETHYLlPHENYL>-5.7-DIMFTHYI- 
3tt-IMIDAZ Of4.5-61PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 523.3 (M + H) + . 



EXAMPLE 120 

3-(4-{2-r((r(4-CHLOROPHF NYL)SULFONYL1AMINO^ARBONYL^AMINQ1ETHYL;PHFNYI )- 
2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-iblPYRIDINE. HYDROCHLORIDE 
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MS (ESI) m/z 512.5 (M + H) + . 

EXAMPLE 121 

2-ETHYL-3-l4-r2-ara4- 

NITROPHENYL)SULFONYL)AMIN01CAR BONYDAMINO)ETHYL1PHFNIYLV5.7-DIMFTHYI- 
3H-IMIDA ZOr4.5-WPYR|DINE. HYDRQCHLORIDF 
MS (ESI) m/z 523.3 (M + H) + . 

EXAMPLE 122 

N-f4-(f |Y(2-f4-(2- ETH YL-R , 7-D | M ETH Yl -SH-IMIDAZO^S-blPYRIDIN-S- 
YL)PHENYL1ETHYL)AMI NO)CARBONIYL1AMINQ1SI JLFONYL1PHFIMYI 1-9 , 7. 
DIMETHY LPROPANAMIDE. HYDROCHLORIDE 
MS (ESI) m/z 577.5 (M + H) + . 

EXAMPLE 123 

3-(4-{2-f({r(2-CHLOROPHENYL)SULFONY U AMINO;CARRONYL^AMINQ1ETHYL)PHFNYI ^, 

2- ETHYL-5.7-DIMETHYL-3H-IMIDAZOf4 ,5-b1PYRIDINF. HYDROCHLORinF 
MS (ESI) m/z 512.4 (M + Hf . 

EXAMPLE 124 

3- (4-{2-K{f(3-CHLOROPHENYL)SULFONYI l AMINOlCARBONYL^AMINOlFTHYLlPHENYl l 

2- ETHYL-5,7-DIMETHYL-3Ay-IMIDA7Qf4,S -b1PYRIDINE 1 HYDROCHI ORIDF 
MS (ESI) m/z 512.5 (M + H) + . 

EXAMPLE 125 

3- (4-re-r(W 5-CHLORQ-2-THIENYnSULFONYL1AMINO} 

CARBONYL)AM IN01ETHYL)PHENYL)-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOf4 , fi. 
61PYRIDINE. HYDROCHI ORIDF 

MS (ESI) m/z 518.6 (M + H) + . 
EXAMPLE 126 

3-(4-f2-rar(5-BROMO-?-T HIENYLteULFONYL1AMINQl 

CARBONYL)A MINO]ETHYL)PHENYLl-2-ETHYI -5.7-DIMFTHYI -3H-IMIDAZOr4 5- 
61PYRIDINE. HYDROCHLORinF 
MS (ESI) m/z 564.2 (M + H) + . 

EXAMPLE 127 
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2- ETHYL-3-{4-r2-({ra2-METHYL-5-NITRO-PHENYL^SULFONYL^AMIN01CARBONYL^ 

AMINO)ETHYL1PHENYL )-5.7-DIMETHYL-3/-/-IMIDAZOr4.5-blPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 537.3 (M + H) + . 

EXAMPLE 128 

3- (4-{2-Kffl 3.4-DIMETHOXYPHENYLlSULFONYLlAMINO} 

CARBONYUAMINQ1ETH YQPHENYLV2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
felPYRIDINE. HYDROCHLORIDE 

MS (ESI) m/z 538.4 (M + H) + . 
EXAMPLE 129 

3-(4-{2-f(ffl4-BUTYLPHEN YL)SULFONYL1AMINO;CARBONYL^AMINQlETHYL>PHENYI Y7- 
ETHYL-5.7-DIMETHYL- 3/-/-IMIDAZOr4.5-61PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 534.5 (M + H) + . 

EXAMPLE 130 

2-ETHYL-3-(4-{2-rmf4-MF THOXYPHENYL)SULFONYL1AMINO} 

CARBONYL)AMINQ1ETHYI .)PHENYLK'S7-DIMETHYL-3H-IMIDAZOf4 5-b1PYRIDINE 
HYDROCHLORIDE 

MS (ESI) m/z 508.4 (M + H)*. 
EXAMPLE 131 

2- ETHYL-5.7-DIMETHYL-3 -f4-f2-irar5-rPHENYLSULFANYI )-9. 

THIENYL1SULFONYL^AMINO^CARBON YL1AMINQlETHYL)PHENYL]-3Ay-IMIDAZOf4 B- 
blPYRIDINE. HYDROCHLORIDE 

MS (ESI) m/z 592.4 (M + H) + . 
EXAMPLE 132 

3- (4-{2-raK3 .5-DICHLORQPHENYLlSULFONYL1AMINQl 

CARBONYL)AMINQ1ETHYL^ PHENYLV2-ETHYL-5.7-DIMFTHYL-3H-IMIDAZO[4 5- 
61PYRIDINE. HYDROCHLQRIDF 

MS (ESI) m/z 546.6 (M + H) + . 
EXAMPLE 133 

3-(4-(2-r((r(2-BROMOPHE NYL^SULFONYL1AMINO)CARBONYL)AMINQlETHYL)PHENYLV2- 
ETHYL-5.7-DIMETHYL-3 H-IMIDAZOr4.5-dlPYRIDINE. HYDROCHLORIDF 
MS (ESI) m/z 558.0 (M + H) + . 



-205- 



EXAMPLE 134 

3-(4-{2-f({r(4,5-DICHI ORO-2-THIF NYL)SULFONYL1AMINQlCARR<-)NYI ) 
AMINOIETHYDPHFNYI 1-2-ETHYL-5 7-D |METHYL-3H-IMIDAZOf4 R-ft| PYRIDlNF | 
5 HYDROCHLORIDF 

MS (ESI) m/z 552.6 (M + H) + . 

EXAMPLE 135 

3-r4-(2-{fqr2-(2.4-DICHLQR OPHENOXY\PHENYLlSULFQNYL)AMINO^ 
0 CARBONYL l A MINO)ETHYL)PHENYLl-2-ETHYI -5.7-DIMETHYI -3H-IMIDAZOf4 S- 
61PYRIDINE. HYDROCHI ORIDF 
MS (ESI) m/z 638.8 (M + H) + . 

EXAMPLE 136 

3-(4-{2-rgr(5-CHLORO-1 .3-DIMETHYI -1 H-PYRAZOI -4-YDSULFONYLlAMINOl 

CARBONYL)A MIN01FTHYI.}PHENYLV2-FTHYL-5.7-DIMFTHYL-3H-IMIDA70r4 ? S- 
61PYRIDINE. HYDROCHLORIDF 

MS (ESI) m/z 530.3 (M + H) + . 
EXAMPLE 137 

3-(4-{2-f((r(2,4-DIMFTHYI -1.3-THIAZOI -R -YDSULFQNYIJAMINOICARRONYI ) 

AMINOIET HYDPHFNYI )-?-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-blPYRiniMF | 
HYDROCHLORIDF 

MS (ESI) m/z 523.2 (M + Hf . 
EXAMPLE 138 

3-(4-{2-f({r(4-CYANOPHFNYLlSUI FONY L1AMINQ1CARBQNYLWMINQ1ETHYL1PHFNYI )-?- 
ETHYL-5.7-DIMETHYI -3H-IMIDA7Qf4 ,5-/?1PYRIDINF. HYDROCHI ORIDF 
MS (ESI) m/z 503.2 (M + H) + . 

EXAMPLE 139 

3-(4-tt-fW(3.4- 

DIFLUOROPHENYL)SULFONYL1AMIN O )CARBONYI ^AMINOIETHYI )PHENYL)-2-FTHYI - 
5.7-DIMETHYL-3H-IM lDAZOr4.5-AiPYRIDINE HYDROCHLORIDF 
MS (ESI) m/z 514.3 (M + H) + . 

EXAMPLE 140 
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3-(4-{2-r«f(2.5-DICHLORO-3-THIENYL)SULFONYLlAMINQ} 

CARBON YDAM INOl ETH YL1PHENYU-2-ETH YL-5.7-D I METH YL-3H- 1 M IDAZOr4.5- 
blPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 552.3 (M + H) + . 

EXAMPLE 141 

N-f5-ar((2-f4-(2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-dlPYRIDIN-3- 
YL)PHENYLlETHYL}AMINO)CARBONYL1AMINO)SULFQNYL)-1 .3.4-THIADIAZOL-2- 
YL1ACETAMIDE. HYDROCHLORIDE 
MS (ESI) m/z 543.0 (M + H) + . 

EXAMPLE 142 

344-f2-^a4-CHLORO-3-NITROPHENYL>SULFONYL)AMINQ1 
CARBONYL)AMINO)ETHYLlPHENYL}-2-ETHYL-57-DIMETHYL-3H-IMIDAZOr4.5- 
61PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 557.2 (M + H) + . 

EXAMPLE 143 

3-f4-(2-rf(r(4-BUTOXYPHENYL)SULFONYLlAMINO>CARBONYL)AMINQ1ETHYL>PHENYLV 

2- ETHYL-5.7-DIMETHYL-3H-IMIDAZOf4.5-b1PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 550.4 (M + Hf. 

EXAMPLE 144 

3- r4-(2-(rar2.6-DICHLORO-4-(TRIFLUOROMETHYL)PHENYL1SULFONYL)AMINO^ 
CARBONYL1AMINO>ETHYL)PHENYLl-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
blPYRIDINE, HYDROCHLORIDE 

MS (ESI) m/z 614.4 (M + H) + . 

EXAMPLE 145 

3-r4-(2-Wfr4-n-ADAMANTYL)PHENYL1SULFONYL)AMINO> 

CARBONYLlAMINO>ETHYL)PHENYLl-2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5- 
61PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 612.4 (M + H) + . 

EXAMPLE 146 

3-(4-{2-r(W4.5-DIBROMO-2-THIENYLlSULFONYLlAMINQ} 

CARBONYL)AMINQlETHYL>PHENYL)-2-ETHYL-5.7-DIMETHYL-3/-/-IMIDAZOr4.5- 
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felPYRIDINE. HYDRQCHLORIDF 
MS (ESI) m/z 642.0 (M + H) + . 

EXAMPLE 147 

2- ETHYL-5.7-DIMETHYL-3. f4-f2-ffar5-r2-THIENYLSULFANYI 

THIENYL1SULFONYL)AMINO)CARBON YL1AMINQ1ETHYL^PHENYI 1-3H-IMIDAZO[4 , fi- 
WPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 598.2 (M + H) + . 

EXAMPLE 148 

3- (4-{2-f (If (4-TE RT-BUT YLPH EN YL I ) LFON YL1 AM I N O} 

CARBON YL)AMINQ1ETHYL>PHENYL^-?-FTHYL-5.7-DIMETHYL-3/-/-IMIDA7nr4 5- 
61PYRIDINE. HYDROCHI ORIDF 

MS (ESI) m/z 534.4 (M + H) + . 
EXAMPLE 149 

3-(4-{2-rf(rf4-AMINO-3- CHLOROPHFNYL)SULFONYL1AMINQl 
CARBONYDAMINQ1ETHYI } p HENYLV2-FTHYL-5.7-DIMETHYL-3/-/-IMIDA70f4 | fi- 
felPYRIDINE. HYDROCHI ORIDF 
MS (ESI) m/z 527.3 (M + H) + . 

EXAMPLE 150 

2- ETHYL-5,7-DIMETHYL-3-(4-(2-rarr2.4.5-T R ICHLOROPHFNYL)SULFONYI ] AMlMO| 

CARBONYL)AMINQ1ETHYt>PHENYL^H-IM |DAZOF4.5-h1PYR|DINE. HYDROCHLORIDE 
MS (ESI) m/z 580.4 (M + H)*. 

EXAMPLE 151 

3- (4-/2-rar(2.5- 

DIMETHOXYPHENYL)SULFONYL1AMIN01 CARBONYLUMIN01ETHYL1PHENYL12-ETHYI- 
5,7-DIMETHYL-3H-IMID AZOr4.5-ft1PYR|DINE. HYDRQCHLORIDF 
MS (ESI) m/z 538.3 (M + H) + . 

EXAMPLE 152 

3-(4-f2-r((r(6-ETHOXY-1.3- BENZOTHIAZOL-2-YLlSUI FQNYUAMINOICARBONYL^ 

AMINQlETHYL)PHENYLV2- ETHYL-5.7-DIMETHYL-3/-/-IM|DAZOr4.5-fe]PYRIDIMF | 
HYDROCHLORIDE 

MS (ESI) m/z 579.1 (M + H)\ 
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EXAMPLE 153 

3-(4-/2-far(2-AMINO- 4-CHLOROPHENYL^SULFQNYL1AMINO} 

C ARBONYL)AMINQ1ETHYL)PHENYLV2-ETHYL-5.7-DIMETHYL-3/-/-IMIDAZOr4.5- 
5 61PYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 527.2 (M + H) + . 

EXAMPLE 154 

2- ETHYL-5.7-DIMETHY L-3-r4-(24faf5-(2-THIENYISULFONYL^-2- 
THIENYLISULFONYI >AMINO^CARBO NYLlAMINO^ETHYL^PHENYL1-3/-/-IMIDAZOf4 S- 
blPYRIDINE. HYDROCHLORIDE 
MS (ESI) m/z 630.2 (M + H) + . 

EXAMPLE 155 

3- r4-(2-W«2-CHI ORD- 5-(TRIFLUOROMETHYL^PHENYL1SULFONYL>AMINO^ 
CARBON YL1AMINO)ETHYL)PHENYL1-2-FTHYL-5.7-DIMFTHYL-3H-IMIDA70 r 4 | R. 
bIPYRIDINE. HYDROCHLORIDE 

MS (ESI) m/z 580.2 (M + H) + . 
EXAMPLE 156 

3-{4-r2-({r(2,3-DIHYDRO-1.4-BENZOD |QXIN-6-YLS[JLFONYL^AMIN01CARBONYL)AMINO^ 
ETHYL1PHENYL^-2-FT HYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRIDINIF 
HYDROCHLORIDF 

MS (ESI) m/z 536.2 (M + H) + . 
EXAMPLE 157 

2- ETHYL-5.7-DIMETHYI -3-r4-(2-ir«f2-( PHENYLStJI FANYDPHENYLlSULFONYLl 

AMINO^CARBONYI1AM |NO)ETHYL^PHENYLl-3H-IMIDAZOr4.5-fe1PYRIDINE. 
HYDROCHLORIDE 

MS (ESI) m/z 586.3 (M + H) + . 
EXAMPLE 158 

3- (4-(2-rar(4-CHLORn- 2.5-DIMETHYLPHENYL^SULFONYLlAMINO} 

CARBONYLVAMIN01ETHYI .)PHENYLV2-ETHYL-5.7-DIMFTHYL-3HL|MIDA7nfA , S- 
61PYRIDINE. HYDROCHLORIDE 

MS (ESI) m/z 540.3 (M + H) + . 
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EXAMPLE 159 

3-(4-(2-f((f(3-BROMQ-5- CHLORQ-2-THIENYL)SULFQNYL1AMINO>CARBONYL^ 

AMINQ1ETHYL)PHENYL^ -2-ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-d1PYRIDINE. 
HYDROCHLORIDE 

MS (ESI) m/z 598.1 (M + H) + . 
EXAMPLE 160 

2- ETHYL-5 1 7-DIMETHYL-3-f4-(2-r^r( r 4-VI NYLPHENYL)SULFONYL1AMINO)CARBONYL^ 
AMINQ1ET HYL)PHENYL)-3/-/-IMIDAZOf4.5-jb1PYRIDINE. HYDROCHLORIDE 

MS (ESI) m/z 504.4 (M + H) + . 

EXAMPLE 161 

METHYL 2 1 4-DICHLORO-5-ara2-r4-(2- ETHYL-5.7-DIMETHYL-3H-IMIDAZOr4.5^1PYRIDIN- 

3- YL)PHENYUETHYL)AMINO)CARBONYL1AMINO)SULFONYL)BENZOATE. 
HYDROCHLORIDE 

MS (ESI) m/z 604.5 (M + H) + . 
EXAMPLE 162-Example 194 

The compounds disclosed hereinafter were prepared according to the following procedure: To 
a mixture of requisite commercially available carbonic acid and dichloromethane was added 
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, hydrochloride (WSC) (0.05 mmol, 0.5 mL), 
then to the reaction mixture was added a solution of 3-amino-4,6-dimethyl-2-(4-{2-[({[(4- 
methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)pyridine* (0.038 mmol) in 
dichloromethane (0.5 mL) at room temperature. The reaction mixture was stirred for 3 days 
at room temperature, then stirred for an additional 1 day at 40 °C. After removal of the 
solvent, the residue was dissolved in MeOH (1 mL) and the solution was filtered through a 
membrane filter. The filtrate was purified by preparative LC/MS (Shiseido capcell pack UG80 
C18 (4.6 x 50mm) eluting with MeOH/0.1%HCOOH (v/v, 20/80 to 90/10)) to give the title 
compound. 

*3-Amino-4,6-dimethyl-2-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl} 
anilino)pyridine was prepared as follows; 

STEP 1, 3-(4-r(4.6-Di methvl-3-nitro-2-pvridinvnaminolDhenvl)proDanoic acid 
To a solution of 2-chloro-4,6-dimethyl-3-nitropyridine (17.9 g, 96 mmol) and methyl 3-(4- 
aminophenyl)propanoate (19 g, 96 nmol) in DMSO (100 mL) was added N,N- 
diisopropylethylamine (26 g, 200 mmol), and the reaction mixture was heated at 140 °C 
overnight. The reaction mixture was partitioned between water (400 mL) and ethyl 
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acetate/toluene (v/v, 2:1 , 300 mL). The organic phase was separated and the aqueous phase 
was extracted with ethyl acetate/toluene (v/v, 2:1, 200 mL). The combined organic extracts 
were washed with brine (200 mL), dried (Na 2 S0 4 ), and concentrated. To a solution of 
residual oil in methanol (100 mL) was added 2 N aqueous NaOH (150 mL, 300 mmol) and the 
5 resulting mixture was stirred at room temperature for 2 h. The volatile component was 
removed under reduced pressure and the residue was washed with ethyl acetate (200 mL). 
The aqueous phase was acidified with 2N hydrochloric acid (200 mL, 400 mmol) and 
extracted with ethyl acetate (3 x 200 mL). The extracts were washed with brine (200 mL), 
dried (Na 2 S0 4 ), and concentrated to give 23.2 g (77%) of the title compound as pale brown 
10 solids. 

H-NMR (CDCI 3 ) 5: 9.57 (1H, s), 7.56 (2H, d, J=8.4 Hz), 7.19 (2H, d, J=8.4 Hz), 6.52 (1H, s), 
2.95 (2H, t, J=7.5 Hz), 2.66 (2H, t, J=7.5 Hz), 2.55 (3H, s), 2.43 (3H, s). 

STEP 2, Phenyl 2-{4-r(4,6-dimethvl-3-nitro.2- ovridinvnaminolphenvl>ethvlcarbamate 
To a stirred solution of 3-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}propanoic acid 
(step 1, 10 g, 31.7 mmol) in dioxane (200 mL) was added diphenylphosphoryl azide (DPPA) 
(7.54 ml, 35 mmol) and triethylamine (4.87 mL, 35 mmol). The reaction mixture was heated 
at 120 °C for 2 h. To the reaction mixture was added phenol (6.6 g, 70 mmol) and the 
reaction mixture was refluxed. After 3 h, to the reaction mixture was added an additional 
amount of phenol (3.3 g, 35 mmol). The resulting mixture was heated under reflux 
temperature overnight. The volatile component was removed and the residue was partitioned 
between aqueous 10% aqueous citric acid (200 mL) and ethyl acetate (300 mL). The organic 
. phase was separated and the aqueous phase was extracted with ethyl acetate (300 mL). The 
combined organic extracts were washed with water (300 mL) and brine (300 mL), then dried 
25 (Na 2 S0 4 ), and concentrated. The crude product was purified by flash column 
chromatography on silica gel eluting with hexane/EtOAc (2:1 ) to afford 10.3 g (77%) of the title 
compound as orange solids. 

1 H-NMR (CDCI 3 ) 5: 9.60 (1H, s), 7.61 (2H, d, J=8.6 Hz), 7.38-7.32 (2H, m), 7.24-7.16 (3H, m), 
7.14-7.09 (2H, m), 6.54 (1H, s), 5.06 (1H, br.s), 3.58-3.50 (2H, m), 2.89 (2H, t, J=6.9 Hz), 2.56 
30 (3H, s), 2.44 (3H, s). 

STEP 3, 4,6-Dimethvl-2-(4-/2-rfir r4-methvlnhflnvnsulfonvnaminn} 
carbonvl)aminolethvl)anilino)-3-nitroDvririinR 

To a stirred solution of phenyl 2-{4-[(4,6-dimethyl-3-nitro-2- 
35 pyridinyl)amino]phenyl}ethylcarbamate (step 2, 10.0 g, 24.6 mmol) and p-toluenesulfonamide 
(6.3 g, 36.8 mmol) in DMF (100mL) was added sodium hydride (2.0 g, 50 mmol). The 
reaction mixture was stirred at room temperature for 1 h. The reaction mixture was poured 
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into water (300 mL) and extracted with ethyl acetate/toluene (v/v, 2:1, 2x 300 ml_). The 
organic extracts were washed with water (100 mL) and brine (200 mL), then dried (Na 2 S0 4 ). 
Removal of the solvent gave crude product. Recrystallization from ethyl acetate gave 9.6 g 
(81%) of the title compound as brown solids. The mother liquor was concentrated and the 
residue was purified by flash column chromatography on silica gel eluting with hexane/ethyl 
acetate (1 :1 ) to afford 1 .9 g (16%) of the title compound as brown solids. 
1 H-NMR (CDCI 3 ) 5: 9.75 (1H, s), 7.62 (2H, d, J=8.4 Hz), 7.59 (2H, d, J=8.4 Hz), 7.26 (2H, d, 
J=8.4 Hz), 7.15 (2H, d, J=8.4 Hz), 6.62-6.50 (2H, m), 3.55-3.42 (2H, m), 2.80 (2H, t, J=6.9 
Hz), 2.56 (3H, s), 2.43 (3H, s), 2.39 (3H, s). 

STEP 4, 3-Amino-4.6-d imethvl-2-M-(2-rm(4-methvlphenvnsulfonvnamino^ 
carbonvl)amino1ethvl)anifino)pvridine 

To a solution of 4,6-dimethyl-2-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)-3-nitropyridine (step 3, 11.4 g, 23.6 
mmol) in methanol (250 mL) was added 10% Pd-C (2.0 g). The resulting mixture was stirred 
under the medium pressure of hydrogen (4.0 kgf/cm 2 ) for 4 h. The catalyst was removed by 
filtration, and the filtrate was concentrated. The residue was recrystallized from ethyl acetate 
to afford 9.0 g (85%) of the title compound as off white solids. 

H-NMR (CDCI3) 5: 7.69 (2H, d, J=8.0 Hz), 7.26 (2H, d, J=8.0 Hz), 7.00-6.95 (4H, m), 6.61 
(1H, s), 6.24 (1H, br.s), 3.44-3.38 (2H, m), 2.70 (2H, t, J=6.7 Hz), 2.39 (3H, s), 2.33 (3H, s), 
2.19 (3H,s). 

EXAMPLE 162 

5,7-DIMETHYL-3-(4-(2-rar(4-METHYLPHENYL)SULFONYL1AMINO) 

CARBONYL)AMIN01ETHYL )PHENYLV2-r3-OXO-3-(2-THIENYL)PROPYL1-3H-IMIDAZOr4.5- 
fclPYRIDINE, FORMATE 

MS (ESI) m/z 602.48 (M + H) + . 
EXAMPLE 163 

SJ-DIMETHYL-S-M-^-rar ^-METHYLPHENYDSULFONYLIAMINQ^ 

CARBONYL)AMINQ1ETHY L>PHENYLV2-(PHENOXYMETHYL)-3H-IMIDAZOr4.5- 
61PYRIDINE. FORMATE 

MS (ESI) m/z 570.5 (M + H) + . 
EXAMPLE 164 

5,7-DIMETH YL-3-(4-(2-rW4-METHYLPHENYL)SULFONYL1AMINOI 
CARBONYL) AMINQ1ETHYL)PHENYLV2-r2-(3-PYRIDINYL)ETHYU-3H-IMIDAZOr4.5- 
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61PYRIDINE. FORMATE 

MS (ESI) m/z 569.49 (M + H)\ 

EXAMPLE 165 

5,7-DIMETHYL-3-(4-(2-r ar(4-METHYLPHENYL)SULFONYL1AMINO; 

CARBONYL)AMIN01ETHY L>PHENYL^-?-(3-OXO-3-PHENYLPROPYLU3H-IMIDAZOr4fi- 
falPYRIDINE. FORMATE 

MS (ESI) m/z 596.28 (M + H) + . 
EXAMPLE 166 

57-DIMETHYL-3-r4-l2-r«r (4-METHYLPHENYUSULFONYL1AMINQl 

CARBONYL)AMINQ1ETH YL)PHENYLV?.(3-PHENYLPROPYLV3H-IMIDAZOr4.5- 
blPYRIDINE. FORMATE 

MS (ESI) m/z 582.52 (M + H) + . 
EXAMPLE 167 

2-(ETHOXYMETHYL)-5.7-DIMETHYL-3-(4 -(2-r(ir(4-METHYLPHENYI ^SULFONYLIAMINO} 
CARBONYL)AMINQ1ETHY L}PHENYLV3AV-|MIDAZOr4.5-felPYRIDINE. FORMATE 
MS (ESI) m/z 522.46 (M + H) + . 

EXAMPLE 168 

5,7-DIMETHYL-3-(4-(2-rrm -METHYLPHFNYLlSULFONYI ] AMIMO| 

CAR BONYL)AMIN01ETHYL>PHENYLV2-rrPHENYLSULFANYL)METHYL1-3/^-IMIDAZOr4 5- 
61PYRIDINE. FORMATE 

MS (ESI) m/z 586.49 (M + H) + . 
EXAMPLE 169 

5,7-DIMETHYL-3-(442-rar( 4-METHYLPHENYL^SULFONYL1AMINO\ 

CARBONYL)AMINQ1ETHYL \PHENYLV2-PENTYL-3H-IMIDAZOr4.5-blPYRIDINE. FORMATF 
MS (ESI) m/z 534.51 (M + H) + . 

EXAMPLE 170 

5,7-DIMETHYL-3-(4-r2-rarr4 -METHYLPHENYL)SULFONYLlAMINO^ 

CA RBONYL)AMINQ1ETHYDPHENYLV2-r2-PHENYLETHYL)-3H-IMIDAZOf4.5-falPYRIDINE. 
FORMATE 

MS (ESI) m/z 568.51 (M + H) + . 
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EXAMPLE 171 

2-(3-BUTYNYL)-5.7-DIMETHYL-3- r4-l2-farr4-MFTHYLPHENYL)SULFONYL1AMINQ} 
CARBON YL^AMINO] ETHYL)PHENYL)-3H-IMIDAZOr4.5-b1PYRIDINE. FORMATF 
MS (ESI) m/z 516.45 (M + H) + . 

5 

EXAMPLE 172 

5.7-DIMETHYL-3-(4 -(2-rm(4-METHYLPHENYnSULFONYLlAMINQl 

CARBONYL^AMIN01 RTHYDPHENYL)-2-(3-THIENYLMETHYLU?tAy-|MIDAZOf4.5- 
61PYRIDINE. FORMATF 

1 0 MS (ESI) m/z 560.44 (M + H) + . 
EXAMPLE 173 

5.7-DIMETHYL-3-M-{ 2-far(4-METHYLPHENYL^SLJLFONYL1AMINO} 

CARBONYL)AMINQ1ETHYDPHENY L)-2-(4-PENTYNYL)-3AV-IMIDAZOr4.5-blPYRiniNF 
15 FORMATE 

MS (ESI) m/z 530.46 (M + H) + . 
EXAMPLE 174 

5.7-DIMETHYL-3-f4-{ 2-f((r(4-METHYLPHENYL)SULFONYL1AMINO\ 

CARBONYL)AMINQ1ETHYL)PHENY L)-2-f2-THIENYLMETHYLV3H-IMIDAZOr4.5- 
tolPYRIDINE. FORMATF 

MS (ESI) m/z 560.44 (M + H) + . 
EXAMPLE 17S 

5.7-DIMETHYL-3-/4-/ 2-raf(4-METHYLPHENYL^SULFONYL1AMINQl 

CARBONYL^AMINO]F THYL>PHENYL)-2-f3-PYRIDINYLMETHYLV3/-/-IMIDAZO[4 5- 
61PYRIDINE. FORMATF 

MS (ESI) m/z 555.48 (M + H) + . 
EXAMPLE 176 

5.7-DIMETHYL-3-f4-l? -rar(4-METHYLPHENYL^SULFONYL1AMINO} 

CARBONYL)AMINQlETHYDPHENYLV 2-r(2E)-2-PENTENYL1-3H-IMIDAZOf4.5.b1PYRiniNF 
FORMATE 

MS (ESI) m/z 532.48 (M + H) + . 
EXAMPLE 177 

2-B ENZYL-5,7-DIMETHYL-3-(4-l2-rar(4-METHYLPHENYL^SULFONYL1AMINO^ 
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CARBONYL)AMINQ1ETH YL>PHENYL^-3H-IMIDAZOf4.5-61PYRIDINE. FORMATE 
MS (ESI) m/z 554.48 (M + H) + . 

EXAMPLE 178 

2-(CYANOMETHYL)-5.7-DIMETHYL-3-r4 -(2-rar(4-METHYLPHENYL^SULFONYLlAMINn} 

CARBONYL)AMINQlETH YL)PHENYLV3H-IMIDAZOr4,5-f)1PYRIDINE. FORMATE 
MS (ESI) m/z 503.41 (M + H) + . 

EXAMPLE 179 

2-(ME THOXYMETHYL)-5.7-DIMETHYL-3-(4-(2-fgf(4-METHYLPHENYL)SULFONYL] 

AMINO)CARBONYL)AMI NQlETHYL;PHENYL^-3H-IMIDAZOr4.5-b1PYRIDINE. FORMATF 
MS (ESI) m/z 508.44 (M + H) + . 

EXAMPLE 180 

2-HEPTYL-5.7-DIMETHYI- 3-(4-^2-farr4-METHYLPHENYL^SULFONYMAMINn} 
CARBONYL)AMINQ1ETH YL)PHENYL^-3H-IMIDAZOr4 5-/?1PYRIDINE. FORMATE 
MS (ESI) m/z 562.33 (M + H) + . 

EXAMPLE 181 

5,7-DIMETHYL-3-(4-<2-rfflf 4-METHYLPHENYUSULFONYL1AMIN01 

CARBONYL)AMIN01ETHYL^ PHENYLV?-OCTYL-3H-IMIDAZOf4.5-blPYRIDINE. FORMATF 
MS (ESI) m/z 576.37 (M + H) + . 

EXAMPLE 182 

5,7-DIMETHYL-2-(4-METHYLPENTYLV3-( 4-(2-rar(4-METHYLPHENYL^SULFONYLlAMINO} 
CARBONYL)AMINQ1ETHY L>PHENYLV3H-IMIDAZOr4 5-blPYRIDINE. FORMATE 
MS (ESI) m/z 548.53 (M + H) + . 

EXAMPLE 183 

2-r(BENZYLOXY)METHYLl-5.7-DIMETHYL-3-(4-l2-r«r(4- 
METHYLPHENYDSULFQNYIJAMINOl 

CARBONYL)AMINQ1ETHYI .)PHENYL^-3H-|MIDAZOf4.5-blPYRIDINE. FORMATE 
MS (ESI) m/z 584.52 (M + H) + . 

EXAMPLE 184 

5.7-DIMETH YL-3-(4-(2-KW4-METHYLPHENYUSULFONYL1AMIN01 
CARBONYL)AMINQ1ETHYL )PHENYLV?-r2-PHENOXYETHYL)-3H-IMIDAZOr4.5- 
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fclPYRIDINE. FORMATE 

MS (ESI) m/z 584.33 (M + H)*. 

EXAMPLE 185 

5J-DIMETHYL-3-(4-{2-r W4-METHYLPHENYL)SULFONYL1AMINQl 

CARBONYL)AMIN01ETHYDPHENYL^-?- f3-(2-THIENYL)PROPYL1-3H-IMIDAZOf4.5- 
61PYRIDINE. FORMATE 

MS (ESI) m/z 588.5 (M + H) + . 
EXAMPLE 186 

5.7-DIMETHYL-3-(4-l2-Wf (4-METHYLPHENYL>SULFONYL1AMINO} 

CARBONYL)AMIN01ETHY L>PHENYLV2-(2-NAPHTHYLMETHYLW3H-IMIDAZOr4.5- 
blPYRIDINE. FORMATE 

MS (ESI) m/z 604.37 (M + H) + . 
EXAMPLE 187 

5J-DIMETHYL-3-r4-l24fflf 4-METHYLPHENYL)SULFONYLlAMINQl 

CARBONYL)AMIN01ETHYI .)PHENYLV2-(4-PHENYLBUTYL^-3H-IMIDAZOf4.5-b1PYRIDINF , 
FORMATE 

MS (ESI) m/z 596.42 (M + H) + . 
EXAMPLE 188 

5,7-DIMETHYL-3-(4-l2-r(W 4-METHYLPHENYL)SULFONYL1AMINQ} 

CARBONYL)AMIN01ETHY L)PHENYL^-?-(5-PHENYLPENTYL)-3H-IMIDAZOr4.5- 
blPYRIDINE. FORMATE 

MS (ESI) m/z 610.45 (M + H) + . 
EXAMPLE 189 

2-(2-ETHOXYETHYL)-5.7-DIMETHYL-3-(4 -(2-far(4-METHYLPHENYL^SULFONYL1AMINO\ 
CARBONYL)AMINQlETH YL)PHENYL)-3/V-IMIDAZOr4,5-fo1PYRIDINE. FORMATE 
MS (ESI) m/z 536.38 (M + H) + . 

EXAMPLE 190 

2-(2.3-DIHYDRO-1H-INDE N-2-YLMETHYL)-5.7-DIMETHYL-3-(4-/2-rmr4- 
METHYLPHENYL^SULFONYLIAMINOl 

CARBONYL)AMINQ1ETHYL)PHENYLV3H-IMIDAZOf4.5-b1PYRIDINE. FORMATE 
MS (ESI) m/z 594.45 (M + Hf. 
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EXAMPLE 191 

2-(CYCLOPROPYLMETH YL)-5.7-DIMETHYL-3-r4-l2-raf(4-METHYLPHENYL)SULFONYL1 
AMINOICARBONYL)AMI NQ1ETHYL^PHENYL)-3H-IMIDAZOf4.5-b1PYRIDINE. FORMATF 
MS (ESI) m/z 51 8.45 (M + H) + . 

EXAMPLE 192 

5.7-DIMETHYL-3-M-{2-r W4-METHYLPHENYUSULFONYL1AMINQl 

CARBONYL)AMIN01ETHY L)PHENYLV2-r2-(METHYLSULFANYL)ETHYI,1-3H-/MDy\ZQf4.5- 
blPYRIDINE. FORMATE 

MS (ESI) m/z 538.44 (M + H) + . 
EXAMPLE 193 

2-HEXYL-5.7-DIMETHYL- 3-(442-raR4-METHYLPHENYL)SULFONYL1AMINO^ 

CARBONYL)AMINQlETH YL>PHENYIJ-3/-/-IMIDAZQ[4.5-61PYRIDINE. FORMATE 
MS (ESI) m/z 548.44 (M + H) + . 

EXAMPLE 194 

5,7-DIMETHYL-3-(4-f2-rfflY 4-METHYLPHENYUSULFONYLlAMINQ} 

CARBONYL)AMIN01ETHY L>PHENYL^-2-(4-PENTENYI.V3H-IMIDAZOf4.5-61PYRIDINE 
FORMATE 

MS (ESI) m/z 532.42 (M + H) + . 
EXAMPLE 195 

6-CHLORO-5-CYANO-2-ETHYL-1-f4-/2-^ r(4-METHYLPHENYLSULFONYL1AMINO\ 
CARBONYL 1AMINQ1ETHYL1PHENYU-1 rt-BENZIMIDAZOI F 

STEP 1 . 6-Chloro-1-f4-(2-chloroethv nphenvn-2-ethvl-1 H-ben7imidazole-5-carbonitrile 
The reaction was carried out according to the procedure described in step 7 of Example 1 
from 6-chloro-2-ethyl-1 -[4-(2-hydroxyethyl)phenyl]-1 H-benzimidazole-5-carbonitrile (Example 
111, step 4). 

H-NMR (CDCI 3 ) 8 8.07 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
3.83 (2H, t, J=7.1 Hz), 3.22 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.5 Hz), 1.37 (3H, t, J=7.5 Hz). 

STEP 2. 1-r4-(2-Azidoethvltohenvn-6 -chloro-2-ethvl-1 H-benzimidazole-5-carbonitrile 
The reaction was carried out according to the procedure described in step 8 of Example 1 
from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1/-/-benzimidazole-5-carbonitrile (step 1). 
1 H-NMR (CDCI3) 8 8.07 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.18 (1H, s), 
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3.64 (2H, t, J=7.0 Hz), 3.04 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 

STEP 3. 1 -f4-(2-Aminoethvnphenvl1-6-chl oro-2-ethvl-1 H-benzimidazole-5-carbonitrile 
The reaction was carried out according to the procedure described in step 7 of Example 37 
5 from 1 -[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1 tf-benzimidazole-5-carbonitrile (step 2). 

H-NMR (CDCI 3 ) 5 8.06 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 7.19 (1H, s), 
3.09 (2H, t, J=7.1 Hz), 2.89 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 

STEP 4. 6-Chloro-5-cyano-2-ethvl-1 -r4-f2-rW(4 -methvlDhenvnsulfonvnamino)carbonvn 

10 aminolethvl)phenvn-1H-benzimidazole 

The reaction was carried out according to the procedure described in step 10 of Example 1 
from 1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazole-5-carbonitrile (step 3). 
mp 219-224 °C; IR (KBr) v: 3388, 2229, 1708, 1618, 1514, 1466, 1344, 1161, 1089 cm -1 
MS (ESI) m/z 522 (M+H) + , 520 (M-H)"; 1 H-NMR (DMSO-d 6 ) 8 8.38 (1H, s), 7.77 (2H, d, J=8.2 

15 Hz), 7.31-7.49 (6H, m), 7.32 (1H, s), 6.53 (1H, br.s), 3.26-3.28 (2H, m), 2.69-2.81 (4H, m), 
2.35 (3H, s), 1 .25 (3H, t, J=7.6 Hz). 

THE SYNTHETIC PROCEDURE OF EXAMPLE 196-EXAMPLE 1Q7 

The compounds disclosed hereinafter were prepared according to the following 
20 procedure: To a mixture of requisite commercially available carbonic acid and 
dichloromethane (DCM) was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, 
hydrochloride (WSC) (0.05 mmol, 0.5 mL) followed by a solution of 3-amino-4,6-dimethyl-2- 
( 4 -{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)pyridine (0.038 mmol) in 
DCM (0.5 mL) at room temperature. The reaction mixture was stirred for 3 days at room 
25 temperature, then stirred for an additional day at 40 °C. After removal of the solvent, the 
residue was dissolved in MeOH (1 mL) and the solution was filtered through a membrane 
filter. The filtrate was purified by preparative LC/MS (Shiseido capcell pack UG80 C18 (20 x 
50 mm) eluting with MeOH/0.1%HCOOH (v/v, 20/80 to 90/10) to give the title compound. 
EXAMPLE 196 

30 /V-{[(2-{4-[5,7-DIMETHYL-2-(4-METHYLPENTYL)-3H-IMIDAZO[4,5-6]PYRIDIN-3- 

YL]PHENYL}ETHYL)AMINO]CARBONYL}-4-METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 548.53 (M + H) + . 

EXAMPLE 197 

A/-{[(2-{4-[5,7-DIMETHYL-2-(3-OXO-3-PHENYLPROPYL)-3H-IMIDAZO[4,5-b]PYRIDIN-3- 

35 YL]PHENYL}ETHYL)AMINO]CARBONYL}-4-METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 596.28 (M + H) + . 

THE SYNTHETIC PROCEDURE OF EXAMPLE 198-EXAMPLE 21R 
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The compounds disclosed hereinafter were prepared according to the following 
procedure: The carboxylic acid (0.06 mmol) was dissolved with A/,A/-diisopropylethylamine 
(DIEA) (0.106 mmol) and dichloromethane (DCM) (0.3 mL). To this mixture was added 1- 
hydroxybenzotriazole hydrate (HOBT) (0.06 mmol) in /V,/V-dimehtylformamide (DMF) (0.02 
mL). To the reaction were added 3-amino-4, 6-dimethyl-2-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino] ethyl}anilino)pyridine (0.044 mmol) in DCM (0.3 
mL) and DMF (0.08 mL), then O-benzotriazol-l-yl-A/^/V^A/^A/'-tetramethyluronium 
hexafluorophosphate (HBTU) (0.13 mmol) in DMF (0.25 mL). The reaction solution was 
stirred for 6hr at room temperature, then heated at 40 °C over night. After removal of the 
solvent, the residue was dissolved in MeOH (0.8 mL). The solution was loaded onto a Varian 
BondElute® SCX cartridge (500 mg/3 mL) which was preconditioned with 2 mL of MeOH. 
The solid-phase matrix was washed with 5 mL of MeOH and then eluted with 2N 
ammonia/MeOH (3 mL). After the removal of solvent, the product was used for the next step 
reaction. 

The intermediate product of 1 st step was dissolved with EtOH (2 mL), then to the 
reaction solution was added excess 2N aq.NaOH (1 mL). The reaction mixture was stirred at 
40 °C to 70 °C over night. After the reaction finished, the solvent was removed. To the 
residue was added 2N aq.HCI (1 mL, adjusted with pH 7.0). The aqueous layer was extracted 
with DCM (1 mL X 3). The organic layer was concentrated to afford the residue. The crude 
product was purified by preparative LC/MS (Shiseido capcellpack UG 80 C18 (20 x 50mm) 
eluting with MeOH/0.1%HCOOH (v/v, 20/80 to 90/10) to give the title compound as a formate. 
EXAMPLE 198 

A/-{5-f5J-DIMETHYL-3-r4- (2-rar(4-METHYLPHENYL^SULFONYL1AMINO} 
CARBONYL )AMINQ1ETHYL)PHENYLV3H-IMIDAZOr4,5-fa1PYRIDIN-2- 
YL1PENTYDACETAMIDE. FORMATE 
MS (ESI) m/z 591 .33 (M + H)\ 
EXAMPLE 199 

A/-{r(2-(4-r5.7-DIMETHYL-2 -(5-OXO-5-PHENYLPENTYL)-3H-IMIDAZOr4.5-b1PYRIDIN-3- 

YLIPHENYDETHYDAMIN OICARBONYLM-METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 624.37 (M + H)\ 

EXAMPLE 200 

A/-{r( 2-{4-r2-(2-CYCLOPENTEN-1-YLMETHYLV5.7-DIMETHYL-3H-IMIDAZOr4.5-blPYRIDIN- 

3-YL1PHENYLIETHYL)AMI NQ1CARBONYL)-4-METHYLBENZENESULFONAMIDE. 
FORMATE 

MS (ESI) m/z 544.40 (M + H) + . 
EXAMPLE 201 

/V-{f(2-(4-r2-(1 -CYCLOPE S 
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3-YLlPHENYL)ETHYL)A MIN01CARBONYL>-4-METHYLBENZENESULFONAMIDE 
FORMATE 

MS (ESI) m/z 544.40 (M + H) + . 
EXAMPLE 202 

(2Z)-3-f5.7-DIMETHYL-3- (4-l2-rar(4-METHYLPHENYL)SULFONYL1AMINn^ 

CARBONYL)AMINQ1ET HYL)PHENYL)-3H-IMIDAZOr4.5-b1PYRIDIN-2-YL1-A/-PROPYL-2- 
PROPENAMIDE. FORMATF 

MS (ESI) m/z 575.44 (M + H) + . 

EXAMPLE 203 

A/-{f(2-{4-r5.7-DIMETHYL-?-(1-METHYL-3 -OXO-3-PHENYLPROPYLV3H-IMIDAZOr4S- 
fe1PYRIDIN- 3-YL1PHENYL)ETHYUAMINQlCARBONYI}-4- 

METHYLBENZENESULFONAMIDE. FORMATE 

MS (ESI) m/z 610.49 (M + H) + . 

EXAMPLE 204 

/V-{f(2-{4-r 5,7-DIMETHYL-2-(3.3.3-TRIFLUORQ-2-METHYLPROPYLV3AV-IMIDAZOr4 5- 
61PYRIDIN- 3-YLlPHENYL)ETHYUAMINQlCARBONYI 1-4- 
METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 574.43 (M + H) + . 
EXAMPLE 205 

A/-({f2-(4- {2-r2-(DIETHYLAMINO)ETHYL1-5.7-DIMETHYL-3AV-|MIDAZOr4.5-fclPYRIDIN-3- 

YL}PHE NYL)ETHYL1AMINO}CARBONYLW4-METHYLBENZENESULFON AMIDE. FORMATF 
MS (ESI) m/z 563.49 (M + H) + . 

EXAMPLE 206 

A/-({r2-(4-{2-r2-(4-FLUOROPHENYL)ETHYI l -5.7-DIMETHYL-3Ay-IMIDAZOr4.5-61PYRIDIN-3- 

YL}PHENYL)ETHYUAMINO>CARBONYL M -METHYLBFNZENESULFONAMIDE. FORMATF 
MS (ESI) m/z 586.46 (M + H) + . 

EXAMPLE 207 

3-r5.7-DIMETHYL-3-f4-f?-r( (r(4-METHYLPHENYL>SULFONYL1AMINQl 
CARBONYL)AMINQlETHYI .)PHENYL^-3H-IMIDAZOr4.5-61PYRIDIN-7-YI ]-A/ , A/- 
DIETHYLPROPANAMIDE. FORMATE 
MS (ESI) m/z 591 .50 (M + H) + . 
EXAMPLE 208 

A/-f((2-r4-(5.7-DIMETHYL-2 -TETRAHYDRO-3-FURANYL-3H-IMIDAZOr4.5-61PYRIDIN-^- 
YL)PHENYL1ETHYL>AMINO)CARBONYI 1- 4-METHYLBENZENESULFONAMIDE. FORMATF 
MS (ESI) m/z 534.41 (M + H) + . 
EXAMPLE 209 

A/-{r(2-(4-r5.7-DIMETHYL-?- (1-METHYLBLJTYH-3H-IMIDAZOr4.5-fe1PYRiniN-^- 
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YLIPHENYUETHYL^AMI NOICARBONYLM-METHYLBENZENESULFONAMIDE. FORMATF 
MS (ESI) m/z 534.45 (M + Hf. 
EXAMPLE 210 

A/-{f(2-(4-r2-(CYCLOPEN TYLMETHYLW5.7-DIMETHYL-3H-IMIDAZOf4.5-b1PYRIDIN-3- 

YLIPHENYUETHYDAMINOICARBONY LM-METHYLBENZENESULFONAMIDE. FORMATF 
MS (ESI) m/z 546.46 (M + H) + . 

EXAMPLE 211 

A/-{ f(2-{4-f5,7-DIMETHYL-2-(2-METHYLCYCLOPROPYLV3H-IMIDA70f4.5-61PYRIDIN-3- 

YUPHENYL>ETHYL^AMI NQ1CARBONYL)-4-METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 518.41 (M + H) + . 

EXAMPLE 212 

A/-r((2-f4-(5.7-DIMETHY L-243-r4-fMETHYLOXY^PHENYLl-3-OXOPROPYL)-3H- 
IMIDAZOf4.5-f)1PYRIDIN- 3-YL^PHENY1.1ETHYL>AMINO)CARBONYL1-4- 
METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 626.45 (M + H) + . 
EXAMPLE 213 

/V-((r2-(4-f2-r3-(3.4-DIMETH YLPHENYL)PROPYL1-5.7-DIMETHYL-3H-IMIDA7Qf4 | S- 
OlPYRIDIN- 3-YL}PHENYUETHYL1AMINO)CARBONYI 14- 
METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 610.28 (M + H) + . 
EXAMPLE 214 

A/-({f2- (4-{2-r(Z)-2-(4-FLUOROPHENYL^ETHENYL1-5.7-DIMETHYL-3H-IMIDAZOf4.5- 
61PYRIDIN-3-YL1PHENYI )ETHYL1AMINQ>CARBONYU-4-METHYLBENZENE 
SULFONAMIDE. FORMATF 
MS (ESI) m/z 584.41 (M + H)\ 
EXAMPLE 215 

A/-f({2-r4-(5,7-DIMETHYL-2-UZV2-r2-fMETH YLOXY)PHENYLlETHENYU-3Ay-IMIDAZOr4.5- 
61PYRIDIN-3-YL)PHENYLlETHYL)AMINO)CARBONYL1-4- 
METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 596.29 (M + H) + . 
EXAMPLE 216 

A/-{[(2-{4-[2-(5-HEXYNYL)-5,7-DIMETHYL-3H-IMIDAZO[4,5-6]PYRIDIN-3- 

YL]PHENYL}ETHYL)AMINO]CARBONYL}-4-METHYLBENZENESULFONAMIDE, FORMATE 
MS (ESI) m/z 544.33 (M + H) + . 

THE SYNT HETIC PROCEDURE OF EXAMPLE 217-EXAMPLE 220 

The compounds disclosed hereinafter were prepared according to the following 
procedure: To a solution of 3-amino-4,6-dimethyl-2-(4-{2-[({[(4- 
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methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}anilino)pyridine (0.044 mmol) in 
dichloromethane (DCM) (0.2 mL) and DMF (0.05 ml_) was added pyridine (0.103 mmol) in 
DCM (0.2 mL), and excess of acid chloride (0.066 mmol-0.088 mmol) at room temperature. 
The reaction mixture was stirred at ambient temperature until the starting compound was 
disappeared (4-6 hr). After the reaction was stopped, to the reaction mixture was added 
MeOH (0.2 mL), then stirred for 1 hr. The solvent was removed by vacuum centrifuge. 
The residue, which was dissolved with MeOH (0.8 mL), was loaded onto a Varian BondElute® 
SCX cartridge (500 mg/3 mL) which was preconditioned with 2 mL of MeOH. The solid-phase 
matrix was washed with 5 mL of MeOH and then eluted with 2N ammonia/MeOH (3 mL). The 
eluate was concentrated in vacuo to provide the intermediate product. 

The intermediate product of 1 st step was dissolved with EtOH (2 mL), then to the 
reaction solution was added excess 2N aq.NaOH (1 mL). The reaction mixture was stirred at 
70 °C over night. After the removal of solvent, to the residue was added 2N aq.HCI to 
neutralize. The aqueous layer was extracted with DCM (1 mL X 5 times). The organic layer 
was dried with sodium sulfate, then concentrated. The crude product was purified by 
preparative LC/MS (Shiseido capcellpack UG 80 C18 (20 x 50 mm) eluting with 
MeOH/0.1%HCOOH (v/v, 20/80 to 90/10) to give the title compound as a formate. 
EXAMPLE 217 

4-METHYL-A/-r(l2-r4-(2.5,7-TRIMETHYL-3H-IMIDAZOr4.5-b1PYRIDIN-3- 

YL)PHENYL1ETHYL)AMI NO)CARBONYLlBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 478.31 (M + H) + . 
EXAMPLE 218 

A/-(r(2-{4-f2-(2.2-DIMETHY LPROPYLV5.7-DIMETHYL-3H-IMIDAZOf4.5-fe1PYRIDIN-3- 

YUPHENYDETHYDAMIN OICARBONYLM-METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 534.40 (M + H) + . 

EXAMPLE 219 

A/-r({2-r4-(2-CYCLOBUTYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-61PYRIDIN-3- 

YL)PHENYL1ETHYLyAMIN O)CARBONYL1-4-METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 518.38 (M + H)\ 

EXAMPLE 220 

A/-ra2-r4-(2- CYCLOPENTYL-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRIDIN-3- 

YL)PHENYL1ETHYL)AMI NO)CARBONYL1-4-METHYLBENZENESULFONAMIDE. FORMATE 
MS (ESI) m/z 532.44 (M + H) + . 

EXAMPLE 221 

4-(6-CHLORO-2-ETHYL-5- TRIFLUOROMETHYL-1H-BENZIMIDAZOL-1-YL) PHEIMETHYL(4- 
METHYLPHENYL) SULFONYLCARBAMATE P-TOLUENESULFONATE 

A mixture of 4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl)phenethyl(4- 
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methylphenyl)sulfonylcarbamate (Example 106, 150 mg, 0.265 mmol), p-toluenesulfonic acid 
(50.5 mg, 0.265 mmol) in acetone (3% H 2 0, 0.3 ml) was stirred at room temperature for 16 h. 
The precipitated crystalline solids were filtered, washed with acetone (0.05 ml x5), and dried 
in vacuo at 40 °C for 2 h to afford 1 58 mg (81 %) of the title compound as white solids. 
5 m.p.: 234.8 °C. 

1 H-NMR (CDCI 3 ) 5: 8.66 (1H, br.s), 8.35 (1H, s), 7.85 (2H, d, J=8.1 Hz), 7.81 (2H, d, J=8.4 
Hz), 7.53 (2H, d, J=8.4 Hz), 7.39-7.35 (3H, m), 7.29 (2H, d, J=7.9 Hz), 7.19 (2H, d, J=7.9 Hz), 
4.35 (2H, t, J=6.2 Hz), 3.13 (2H, q, J=7.6 Hz), 3.04 (2H, t, J=6.3 Hz), 2.42 (3H, s), 2.36 (3H, 
s), 1 .43 (3H, t, J=7.4 Hz). 
10 EXAMPLE 222 

4-(6-CHLORO-2-ETHYL-5-TRIFLUOROMETHYL-1 H-BENZIMIDAZOL-1 -YD PHENETHYL(4- 
METHYLPHENYL) SULFONYLCARBAMATE BENZENESULFONATE 

The title compound was prepared according to the procedure described in Example 
221 from 4-(6-chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1-yl) phenethyl(4- 
15 methylphenyl) sulfonylcarbamate (Example 106). 
m.p.: 194.9 °C. 

1 H-NMR (CDCI 3 ) 5: 8.83 (1H, br.s), 8.39 (1H, s), 7.99-7.95 (2H, m), 7.81 (2H, d, J=8.4 Hz), 
7.54 (2H, d, J=8.4 Hz), 7.41-7.36 (6H, m), 7.29 (2H, d, J=8.4 Hz), 4.34 (2H, t, J=6.1 Hz), 3.14 
(2H, q, J=7.6 Hz), 3.03 (2H, t, J=6.1 Hz), 2.41 (3H, s), 1.42 (3H, t, J=7.4 Hz). 
20 EXAMPLE 223 

4- (6-CHLORO-2-ETHYL-5-TRIFLUOROMETHYL-1H-BENZIMIDAZOL-1-YL) PHENETHYL(4- 
METHYLPHENYL) SULFONYLCARBAMATE METHANESULFONATE 

The title compound was prepared according to the procedure described in Example 
221 from 4-(6-chloro-2-ethyl-5-trifluoromethyl-1 H-benzimidazol-1 -yl) phenethyl(4- 
25 methylphenyl) sulfonylcarbamate (Example 106). 
m.p.: 172.2 °C. 

H-NMR (CDCI3) 5: 9.03 (1H, br.s), 8.52 (1H, s), 7.81 (2H, d, J=8.2 Hz), 7.56 (2H, d, J=8.2 
Hz), 7.40 (2H, d, J=8.1 Hz), 7.39 (1H, s), 7.29 (2H, d, J=8.1 Hz), 4.35 (2H, t, J=6.3 Hz), 3.16 
(2H, q, J=7.6 Hz), 3.06 (2H, t, J=6.3 Hz), 2.94 (3H, s), 2.41 (3H,s), 1.45 (3H, t, J=7.6 Hz). 
30 EXAMPLE 224 

5- ACETYL-2-ETHYL-3-(4-(2-raf(4-METHYLPHENYL)SULFONYL1AMINO) 
CARBQNYDAMINOIETHYDPHENYDBENZIMIDAZOLE P-TOLUENESULFONATE 

A mixture of 5-acetyi-2-ethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino} 
carbonyl)amino]ethyl}phenyl)benzimidazole (Example 78, 43 mg, 0.085 mmol), p- 
35 toluenesulfonic acid (16.2 mg, 0.085 mmol) in ethanol (0.1 ml) was stirred at room 
temperature for 16 h. The precipitated crystalline solids were filtered, washed with ethanol 
(0.05 ml x5), and dried in vacuo at 40 °C for 2 h to afford 54 mg (91%) of the title compound 
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as white solids, 
m.p.: 166.7 °C. 

1 H-NMR (CDCI3) 5: 9.85 (1H, br.s), 8.50 (1H, s), 8.02 (1H, d, J=8.9 Hz), 7.86 (2H, d, J=8.1 
Hz), 7.68 (2H, dd, J=1.8, 8.2 Hz), 7.47 (2H, d, J=8.4 Hz), 7.36-7.31 (3H, m), 7.22 (2H, d, 
J=8.4 Hz), 7.17 (2H, d, J=8.4 Hz), 7.00 (1H, br.s), 3.47-3.39 (2H, m) 3.14 (2H, q, J=7.3 Hz), 
2.88 (2H, t, J=6.3 Hz), 2.58 (3H, s), 2.35 (3H,s), 2.34 (3H,s), 1.45 (3H, t, J=7.6 Hz). 
EXAMPLE 225 

5-ACETYL- 2-ETHYL-3-(4-(2-rarr4-METHYLPHENYL)SULFONYLlAMINO} 
CARBONYUAMINOIETHYLIPHENYUBENZIMIDAZOLE BENZENESULFONATE 

The title compound was prepared according to the procedure described in Example 
224 from 5-acetyl-2-ethyl-3-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)benzimidazole (Example78). 
m.p.: 117.7 °C. 

1 H-NMR (CDCI3) 5: 9.62 (1H, br.s), 8.52 (1H, s), 8.05-7.96 (3H, m), 7.67 (2H, d, J=8.2 Hz), 
7.49-7.43 (5H, m), 7.37-7.32 (3H, m), 7.19 (2H, d, J=8.2 Hz), 6.92-6.88 (1H, m), 3.48-3.42 
(2H, m) 3.17 (2H, q, J=7.6 Hz), 2.89 (2H, t. J=6.1 Hz), 2.61 (3H, s), 2.35 (3H,s), 1.49 (3H, t, 
J=7.6 Hz). 
EXAMPLE 226 

4-CHLORO-2-ETHYL-6-M ETHYL-1-f4-f2-rar(4-METHYLPHENYL^SULFONYLlAMINO^ 

CARBONYL)AMINQ1ETHYL)PHENYL)-1H-IMIDAZOr4.5-c1PYRIDINE 

STEP 1 . tert-butyl 2-l4-r(2-chloro-6 -methvl-3-nitro-4-pvridinvl)aminolDhenvl)ethvlcarbamate 

A mixture of 2,4-dichloro-6-methyl-3-nitro-pyridine (Chorvat, Robert J. et al., 
J.Med.Chem., 1999, 42, 833., 7.5 g, 36.2 mmol), [2-(4-amino-phenyl)-ethyl]-carbamic acid 
tert-butyl ester (Stark, Peter A. et al, J.Med.Chem., 1992, 35, 4264., 1.14 g, 4.83 mmol) in 
A/,A/-diisopropylethylamine (50 ml) was heated at reflux temperature for 16 h. After cooling, 
the mixture was concentrated. The residue was diluted with dichloromethane (200 ml) and 
washed with saturated aqueous NaHC0 3 solution (50 ml x 2). The organic layer was dried 
(MgS0 4 ), and concentrated. Purification by flash column chromatography eluting with 
hexane/ethyl acetate (1 :1 ) to afford 310 mg (16%) of the title compound as orange solids. 
'h-NMR (CDCI3) 8: 8.19 (1H, s), 7.28 (2H, d, J=8.4 Hz), 7.16 (2H, d, J=8.3 Hz), 6.69 (1H, s), 
4.62 (1H, br s), 3.43-3.37 (2H, m), 2.84 (2H, t, J=7.0 Hz), 2.37 (3H, s), 1.44 (9H, s). 
STEP 2. tert-butyl 2-(4-ff3-amino- 2-chloro-6-methvl-4-pvridinvnamino1phenvl)ethvlcarbamate 

The title compound was prepared according to the procedure described in step 1 of 
Example 6 from tert-butyl 2-{4-[(2-chloro-6-methyl-3-nitro-4- 

pyridinyl)amino]phenyl}ethylcarbamate (step 1). 

1 H-NMR (CDCI3) 5: 7.18 (2H, d, J=8.3 Hz), 7.03 (2H, d, J=8.2 Hz), 6.76 (1H, s), 6.02 (1H, br. 
s), 4.61 (1H, br. s), 3.40-3.37 (4H, m), 2.78 (2H, t, J=7.0 Hz), 2.33 (3H, s), 1.44 (9H, s). 
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SIEE 1 tert-butyl 2-r4-(4-chloro-2-ethvl-6-methvl-1 H-imidazor4.5-clpyridin-1 - 

vDphenvllethvlcarbamate 

A mixture of ferf-butyl 2-{4-[(3-amino-2-chloro-6-methyl-4- 
pyridinyl)amino]phenyl}ethylcarbamate (step 2, 238 mg, 0.63 mmol), propionyl chloride (70 
5 mg, 0.76 mmol) in toluene (4.6 ml) and dichloromethane (0.6 ml) was heated at reflux 
temperature for 1 h. After cooling, the mixture was diluted with ethyl acetate (100 ml) and 
washed with 1N aqueous NaOH solution (30 ml x 2) and brine (30 ml). The organic layer was 
dried (MgS0 4 ), and concentrated. The residue and p-toluenesulfonic acid monohydrate (5 
mg, 0.026 mmol) in toluene (5.0 ml) was heated at reflux temperature for 16 h. After cooling, 
10 the mixture was diluted with dichloromethane (100 ml) and washed with saturated aqueous 
NaHC0 3 solution (30 ml) and brine (30 ml). The organic layer was dried (MgSO„), and 
concentrated. Purification by PTLC eluting with hexane/ethyl acetate (1:1) to afford 90 mg 
(34%) of the title compound as a brown oil. 

H-NMR (CDCI 3 ) 8: 7.44 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 6.81 (1H, s), 4.75 (1H, br 
1 5 s), 3.52-3.44 (2H, m), 2.94 (2H, t, J=7.1 Hz), 2.82 (2H, q, J=7.6 Hz), 2.55 (3H, s), 1 .46 (9H, s), 
1 .32 (3H, t, J=7.6 Hz). 

STEP 4. 2-r4-(4-chloro-2-ethvl-6-methvl-1 H- imidazor4.5-r;lpvridin-1 -vMphenvnethanamins 

To a stirred solution of ferf-butyl 2-[4-(4-chloro-2-ethyl-6-methyl-1H-imidazo[4,5- 
c]pyridin-1-yl)phenyl]ethylcarbamate (step 3, 90 mg, 0.22 mmol) in dichloromethane (8.5 ml) 

20 was added trifluoroacetic acid (1 .0 ml, 1 3.0 mmol) at 0 °C, and the mixture was stirred at 0 °C 
for 30 min, then at room temperature for 5 h. The mixture was concentrated, and diluted with 
dichloromethane (50 ml), washed with saturated aqueous NaHC0 3 solution (10 ml) and brine 
(10 ml). The organic layer was dried (MgS0 4 ), and concentrated. Purification by PTLC 
eluting with ethyl acetate to afford 50 mg (73%) of the title compound as a brown oil. 

25 1 H-NMR (CDCI3) 8: 7.45 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 6.81 (1H, s), 3.09 (2H, t, 
J=6.9 Hz), 2.89 (2H, t, J=6.8 Hz), 2.83 (2H, q, J=7.4 Hz), 2.55 (3H, s), 1.31 (3H, t, J=7.4 Hz). 
STEP 5. 4-chloro-2-ethvl-6-methvl-1-f4-l2-rr{f (4- 

methvlphenvnsulfonvllamino}r: arbonvhaminolethvl)Dhenvn-1H-imidazof4.5-c1pvridinfi 

The title compound was prepared according to the procedure described in step 10 
30 of Example 1 from 2-[4-(4-chloro-2-ethyl-6-methyl-1H-imidazo[4,5-c]pyridin-1- 
yl)phenyl]ethanamine (step 4). 
m.p.: 163°C. 

MS (ESI) m/z: 512 f(MH) + ], 510 [(M-H)l 

1 H-NMR (CDCI3) 8: 7.73 (2H, d, J=8.2 Hz), 7.38-7.21 (6H, m), 6.78 (1H, s), 3.53-3.51 (2H, m), 
35 2.91-2.89 (2H, m), 2.79 (2H, q, J=7.2 Hz), 2.52 (3H, s), 2.37 (3H, s), 1 .29 (3H, t, J=7.2 Hz). 
EXAMPLE 227 

2-r4-r2-ETHYL-4 fi-n iMETHYL-1H-IMIDAZQr4.5-c1PYRIDIN-1-YL)PHENYL1ETHYI (4- 
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METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethyl-4,6-dimethyl-1Ay-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 4 of 
Example 42). 
m.p.: 158°C. 

MS (ESI) m/z: 493 [(MH) + ], 491 [(M-H)"J. 

1 H-NMR (DMSO-d 6 ) 5: 7.72 (2H, d, J=8.2 Hz), 7.47 (2H, d, J=8.6 Hz), 7.43 (2H, d, J=8.6 Hz), 
7.34 (2H, d, J=8.0 Hz), 6.96 (1H, s), 4.18 (2H, t, J=6.6 Hz), 2.94 (2H, t, J=6.4 Hz), 2.76 (3H, 
s), 2.74 (2H, q, J=7.3 Hz), 2.50 (3H ( s), 2.35 (3H, s), 1 .23 (3H, t, J=7.3 Hz). 
EXAMPLE 228 

2-f4-(8-ET HYL-2.6-DIMETHYL-9/-/-PURIN-9-YL)PHENYL1ETHYL(4-METHYLPHENYL^ 
SULFONYLCARBAMATE 

STEP 1 . 2-(4-r(6-c hloro-2-methvl-5-nitro-4-pyrimidinvl)amino1phenvllethanol 

To a stirred solution of 4,6-dichloro-2-methyl-5-nitro-pyrimidine (Albert et al., 
J.Chem.Soc, 1954, 3832, 7.5 g, 36.1 mmol) in THF (150 ml) was added 4-aminophenylethyl 
alcohol (2.47 g, 18.0 mmol), triethylamine (3.65 g, 36.1 mmol), and the mixture was stirred at 
room temperature for 1 h. The reaction was quenched with water (10ml), and the mixture 
was extracted with ethyl acetate (100 ml x 3). The organic layer was washed with brine (50 
ml), dried (MgS0 4 ), and concentrated. Purification by flash column chromatography eluting 
with hexane/ethyl acetate (gradient elution from 1:1 to 1:2) to afford 4.0 g (72%) of the title 
compound as a yellow solid. 

1 H-NMR (CDCI 3 ) 5: 9.34 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.8 Hz), 3.89 (2H, t, 
J=6.6 Hz), 2.90 (2H, t, J=6.4 Hz), 2.57 (3H, s). 

SIEP Z, diethyl 2-(6-(r4-(2-Hvdroxvethvnphenvnaminol-2-methvl-5-nitro-4- 

pyrimidinvDpropanedioate 

To a stirred solution of 2-{4-[(6-chloro-2-methyl-5-nitro-4- 
pyrimidinyl)amino]phenyl}ethanol (step 1, 2.0 g, 6.48 mmol) in acetone (61 ml) was added 
diethyl malonate (1.53 g f 9.54 mmol) at 0 °C, then aqueous NaOH solution (11N, 2 ml, 22 
mmol) was added dropwise over 20 min. After addition, the mixture was stirred at room 
temperature for 1 h. The reaction was quenched with water (120 ml), and the pH value was 
adjusted to 8.0 by addition of acetic acid. The whole was extracted with ethyl acetate (100 ml 
x 3). The organic layer was washed with brine (50 ml), dried (MgS0 4 ), and concentrated. 
Removal of excess diethyl malonate by azetropical distillation with toluene afforded 3.26 g 
(72%) of the title compound as a brown oil. 
MS (El) m/z: 432 (M + ). 

1 H-NMR (CDCI 3 ) 5: 10.15 (1H, s), 7.55 (2H. d, J=8.4 Hz), 7.27 (2H, d, J=8.4 Hz), 5.36 (1H, s), 
4.31 (4H, q, J=7.1 Hz), 3.90 (2H, t, J=6.6 Hz), 2.90 (2H, t, J=6.4 Hz), 2.56 (3H, s), 1.32 (6H, t, 
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J=7.1 Hz). 

STEP 3. 244-f(2.6-dimethvl-5-nitro-4-pvrimidinyl)aminolphenvl)ethanol 

A mixture of diethyl 2-(6-{[4-(2-hydroxyethyl)phenyl]amino}-2-methyl-5-nitro-4- 
pyrimidinyl)propanedioate (step 2, 2.0 g, 6.48 mmol) in 2N aqueous HCI (15 ml) was heated 
5 at reflux temperature for 5 h. After cooling, the reaction was quenched with saturated 
NaHC0 3 aqueous solution (100 ml), and the whole was extracted with ethyl acetate (100 ml x 
3). The organic layer was washed with brine (50 ml), dried (MgS0 4 ), and concentrated. 
Purification by flash column chromatography eluting with hexane/ethyl acetate (gradient 
elution from 1:1 to 0:100) to afford 1.33 g (71%) of the title compound as a yellow solid. 
10 MS (El) m/z: 288 (M + ). 

1 H-NMR (CDCI 3 ) 5: 9.81 (1H, s), 7.56 (2H t d, J=8.4 Hz), 7.27 (2H f d, J=8.4 Hz), 3.92-3.86 (2H, 

m), 2.89 (2H, t, J=6.4 Hz), 2.76 (3H, s), 2.56 (3H, s). 

STEP 4. 2-l4-f(5-amino-2,6-dimethvl-4-pyrimidinvnamino1phenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of 
15 Example 6 from 2-{4-[(2,6-dimethyl-5-nitro-4-pyrimidinyl)amino]phenyl}ethanol (step 3). 
MS (El) m/z: 258 (M + ). 

1 H-NMR (DMSO-d 6 ) 5: 8.14 (1H, s), 7.63 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8.4 Hz), 4.67 (2H, 

br.s), 3.58 (2H, t, J=7.3 Hz), 2.67 (2H, t, J=7.2 Hz), 2.28 (3H, s), 2.20 (3H, s). 

STEP 5. 2-r4-(8-ethvl-2.6-dimethvl-9H-purin-9-vl)phenvilethvl propanoate 
20 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 2-{4-[(5-amino-2,6-dimethyl-4-pyrimidinyl)amino]phenyl}ethanol (step 4). 
H-NMR (CDCI3) 5: 7.44 (2H, d, J=8.2 Hz), 7.31 (2H, d, J=8.2 Hz), 4.37 (2H, t, J=6.9 Hz), 3.06 

(2H, t, J=6.8 Hz), 2.84 (3H, s), 2.82 (2H, q, J=7.4 Hz), 2.70 (3H, s), 2.35 (2H, q, J=7.6 Hz), 

1.31 (3H, t, J=7.6 Hz), 1.15 (3H, t, J=7.6 Hz). 
25 STEP 6. 2-r4-(8-ethvl-2,6-dimethvl-9H-purin-9-vl)phenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-[4-(8-ethyl-2,6-dimethyl-9H-purin-9-yl)phenyl]ethyl propanoate (step 5). 

1 H-NMR (CDCI3) 5: 7.46 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.3 Hz), 3.99-3.92 (2H, m), 2.99 

(2H, t, J=6.4 Hz), 2.85 (3H, s), 2.83 (2H, q, J=7.5 Hz), 2.70 (3H, s), 1 .32 (3H, t, J=7.3 Hz). 
30 STEP 7\ 2-r4-(8-ethvl-2.6-dimethvl-9H-purin-9-vnphenvl1ethvl £4; 

methylphenvDsulfonvl carbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-[4-(8-ethyl-2,6-dimethyl-9H-purin-9-yl)phenyl]ethanol (step 6). 

m.p.: 162X. 
35 MS (ESI) m/z: 494 [(MH) + ], 492 [(M-H)"]. 

1 H-NMR (CDCI3) 5: 7.94 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.1 Hz), 7.24 (2H, d, J=8.6 Hz), 
7.18 (2H, d J=8.4 Hz), 4.36 (2H, t, J=6.4 Hz), 2.97 (2H, t, J=6.2 Hz), 2.86 (3H, s), 2.79 (2H, q, 
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J=7.6 Hz), 2.64 (3H, s), 2.44 (3H, s), 1.28 (3H, t, J=7.6 Hz). 
EXAMPLE 229 

2-f4-(4.6-DIMETHYL-2-PHENYL-1H-IMIDAZOr4.5-c1PYRIDIN-1-YL)PHENYL1ETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATE 

STEP 1. 2-r4-(4.6-dimethvl-2-phenvH benzoate 

A mixture of 2-{4-[(3-Amino-2 1 6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42, 500 mg t 1.94 mmol), benzoic acid (4.45 g 36.4 mmol), benzoic anhydride (4.8 g, 
21.2 mmol) was heated at 120 °C for 4 h. After cooling, the mixture was diluted with 
dichloromethane (100 ml). The solution was washed with saturated NaHC0 3 aqueous 
solution (50 ml), brine (50 ml), dried (MgS0 4 ), and concentrated. Purification by flash column 
chromatography eluting with ethyl acetate to afford 813 mg (94%) of the title compound as a 
white solid. 
MS (El) m/z: 447(M + ). 

1 H-NMR (CDCI 3 ) 5: 8.02-7.21 (14H, m), 6.87 (1H, s), 4.61 (2H, t, J=7.0 Hz), 3.18 (2H, t, J=6.8 
Hz), 2.96 (3H, s), 2.61 (3H, s). 

STEP 2. 2-r4-(4,6-dimethvl-2-phenvl-1/-/-imidazor4,5-c1pyridin-1-vnphenvl1ethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(4,6-dimethyl-2-phenyl-1 H-imidazo[4,5-c]pyridin-1 -yl)phenyi]ethyl 
benzoate (step 1). 

1 H-NMR (CDCI3) 5: 7.57-7.18 (9H, m), 6.87 (1H, s), 3.95 (2H, t, J=6.6 Hz), 2.96 (2H, t, J=6.6 
Hz), 2.94 (3H, s), 2.59 (3H, s). 

STEP 3. 2-r4-(4.6-dimethvl-2-phenvl-1 H-imidazoF4.5-clpyridin-1 -vl)phenvl1ethvl (4- 
methvlphenvDsulfonvl carbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(4,6-dimethyJ-2-phenyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 2). 
m.p.: 194°C. 

MS (ESI) m/z: 541 [(MH) + ], 539 [(M-H)"]. 

1 H-NMR (CDCI3) 5: 7.89 (2H, d, J=8.2 Hz), 7.46-6.95 (1 1 H, m), 6.77 (1 H, s), 4.35 (2H, t, J=6.0 
Hz), 3.03 (3H, s), 2.96 (2H, t, J=6.0 Hz), 2.56 (3H, s), 2.42 (3H, s). 
EXAMPLE 230 

2-r4-(2-BUTYL-4.6-DIMETHYL-1H-IMIDAZOr4.5-c1PYRIDIN-1-YL)PHENYL1ETHYL {4^ 

METHYLPHENYDSULFONYLCARBAMATE 

STEP 1. 2-f4-(2-butvl-4.6-dimethvl-1H-imidazor4.5-c1Pvridin-1-vl)phenvl1ethvl pentanoate 

The title compound was prepared according to the procedure described in step 1 of 
Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42). 

1 H-NMR (CDCI3) 5: 7.44 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.2 Hz), 6.71 (1H, s), 4.38 (2H, t, 
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J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.78 (2H, t, J=7.6 Hz), 2.56 (3H, s), 2.33 (2H, t, 
J=7.4 Hz), 1.74-1.55 (4H, m), 1.41-1.24 (4H, m), 0.91 (3H, t, J=7.2 Hz), 0.84 (3H, t, J=7.2 Hz). 
STEP 2. 2-r4-(2-butvl-4,6-dimethyl-1 H-imidazor4,5-c1pyridin-1 -yDphenvHethanol 

The title compound was prepared according to the procedure described in step 6 of 
5 Example 1 from 2-[4-(2-butyl-4 ( 6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl 
pentanoate (step 1 ). 

1 H-NMR (CDCI 3 ) 5: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 6.72 (1H, s), 4.00 (2H, t, 

J=6.6 Hz), 3.02 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.78 (2H, t, J=7.6 Hz), 2.54 (3H, s), 1.76-1.64 

(2H, m), 1.39-1.25 (2H, m), 0.85 (3H, t, J=7.4 Hz). 
10 STEP 3. 2-r4-(2-butvl-4.6-dimethvl-1 H-imidazor4.5-c1pvridin-1 -vnphenvllethvl (4- 

methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 2). 

m.p.: 162°C. 
15 MS (ESI) m/z: 521 [(MH) + ], 519 [(M-H)l 

1 H-NMR (CD3OD) 8: 7.97 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=7.9 Hz), 7.18 (2H, d, J=8.4 Hz), 
6.84 (2H, d, J=8.4 Hz), 6.60 (1H, s), 4.34 (2H, t, J=5.5 Hz), 3.03 (3H,s), 2.96 (2H, t, J=5.5 Hz), 
2.71 (2H, t, J=7.5 Hz), 2.52 (3H, s), 2.43 (3H, s), 1.72-1.62 (2H, m), 1,36-1.24 (2H, m), 0.84 
(3H, t, J=7.3 Hz). 
20 EXAMPLE 231 

2-r4-(2-BUTYL-4.6-DIMETHYL-1H-IMIDAZOr4.5-c1PYRIDIN-1-YL)PHENYL1ETHYL 

methVlphenydsulfonylcarbamate P-TOLUENESULFONATE 

To a solution of 2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl 
(4-methylphenyl)sulfonylcarbamate (Example 230) in methanol was added TsOH (1.0 eq.). 
25 The resulting mixture was stirred at room temperature for 5 min and concentrated. The 
residual solids were collected and dried under reduced pressure at 50 °C to afford the title 
compound as white solids: 

1 H-NMR (CDCI3) 5: 7.89-7.86 (4H, m), 7.49 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.1 Hz), 7.24 
(2H, d, J=8.3 Hz), 7.18 (2H, d, J=7.9 Hz), 7.03 (1H, s), 4.34 (2H, t, J=6.2 Hz), 3,12 (3H,s), 
30 3.02 (2H, t, J=6.2 Hz), 2.80 (3H, s), 2.77 (2H, t, J=8.1 Hz), 2.42 (3H, s), 2.34 (3H, s), 1.78- 
1.68 (2H, m), 1.39-1.27 (2H, m), 0.86 (3H, t, J=7.3 Hz). 
EXAMPLE 232 

244-(4.6-DIMETHYL-2-(1-METHYLETHYLV1H-IMIDAZOr4.5-c1PYRIDIN-1- 
YDPHENYL1ETHYL (4-METHYLPHENYDSULFONYLCARBAMATE 
35 STEP 1 . 2-(4-r4,6-dimethvl-2-M -methvlethyD-l H-imidazor4,5-c1pyridin-1 -yllphenvDethyl 2- 
methvlpropanoate 

The title compound was prepared according to the procedure described in step 1 of 
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Example 229 from 2-{4-[(3-Amino-2 ) 6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42). 

1 H-NMR (CDCIa) 5: 7.44 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 6.66 (1H, s), 4.38 (2H, t, 
J=7.0 Hz), 3.08 (2H, t, J=6.8 Hz), 3.12-3.02 (1H, m), 2.89 (3H, s), 2.55 (3H, s), 2.61-2.48 (1H, 
m), 1.33 (6H, d, J=7.0 Hz), 1.15 (6H, d, J=7.0 Hz). 

STEP 2. 2-(4-f4.6-di methvl-2-(1-methvlethvn-1 H-imidazo[4.5-clDvridin-1-vnphenvl)ethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-t4,6-dimethyl-2-(1-methylethyl)-1H-imidazo[4 ) 5-c]pyridin-1-yl]phenyl}ethyl 
2-methylpropanoate (step 1). 

1 H-NMR (CDCI 3 ) S: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.3 Hz), 6.68 (1H, s), 4.00 (2H, t, 
J=6.6 Hz), 3.13-3.04 (1H, m), 3.02 (2H, t, J=6.6 Hz), 2.88 (3H, s), 2.53 (3H, s), 1.33 (6H, d, 
J=7.0 Hz). 

STEP 3. 2-(4-F4.6-di methvl-2-n-methvlethvn-1H-imidazof4.5-c1pvridin-1-vl1phenvl)ethvl (4- 
methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[4,6-dimethyl-2-(1-methylethyl)-1H-imidazo[4,5-c]pyridin-1-yl]phenyl}ethanol (step 
2). 

m.p.: 213°C. 

MS (ESI) m/z: 507 [(MH) + ], 505 [(M-H)"]. 

1 H-NMR (CD3OD) 5: 7.80 (2H, d, J=8.4 Hz), 7.51 (2H, d, J=8.6 Hz), 7.34 (2H, d, J=8.6 Hz), 
7.29 (2H, d, J=8.1 Hz), 7.01 (1H, s), 4.26 (2H, t, J=6.6 Hz), 3.15-3.09 (1H, m), 3.00 (2H, t, 
J=6.4 Hz), 2.90 (3H, s), 2.58 (3H, s), 2.36 (3H, s), 1 .33 (6H, d, J=6.8 Hz). 
EXAMPLE 233 

2-(4-f2-n.1-DIMETHYLETHYL)-4.6-DIMETHYL-1H-IMIDAZOr4.5-c1PYRIDIN-1- 
YL1PHENYD ETHYL (4-METHYLPHENYDSULFONYLCARBAMATE 

SIEP L 2-{4-r2-(1.1-dimethvfethvn-4.6-dimethvl-1H-imidazor4.5-clpvridin-1-vl]phenvl)ethvl 

2,2-dimethvlpropanoate 

The title compound was prepared according to the procedure described in step 1 of 
Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42). 

1 H-NMR (CDCI3) 5: 7.41 (2H, d, J=8.4 Hz), 7.26 (2H, d, J=8.4 Hz), 6.35 (1H, s), 4.38 (2H, t, 
J=6.6 Hz), 3.08 (2H, t, J=6.6 Hz), 2.87 (3H, s), 2.50 (3H, s), 1.34 (9H, s), 1.17 (9H, s). 
STEP 2. 2-1442 -(1 .1-di methvlethvn-4.6-dimethvl-1H-imidazor4.5-clpvridin-1-vllphenvl)ethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[2-(1,1-dimethylethyl)-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1- 
yl]phenyl}ethyl 2,2-dimethylpropanoate (step 1). 
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H-NMR (CDCI 3 ) 5: 7.42 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.6 Hz), 6.38 (1H, s), 4.00 (2H, t, 
J=6.4 Hz), 3.01 (2H, t, J=6.6 Hz), 2.87 (3H, s), 2.50 (3H, s), 1.34 (9H, s). 

STEP 3. 2-(442-(1.1-dimethvlethvl ) -4.6-dirnethvl-1H-imida?of4.5-clDvridin-1-vnDhenvl^ethyl (4- 
methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[2-(1,1-dimethylethyl)-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl]phenyl}ethanol 
(step 2). 

m.p.: 226'C. 

MS (ESI) m/z: 521 [(MH) + ], 519 [(M-HV]. 

H-NMR (DMSO-d 6 ) 5: 7.71 (2H, d, J=8.3 Hz), 7.46 (2H, d, J=8.6 Hz), 7.41 (2H, d, J=8.6 Hz), 
7.35 (2H, d, J=8.1 Hz), 6.55 (1H, s), 4.20 (2H, t, J=7.0 Hz), 2.95 (2H, t, J=7.0 Hz), 2.74 (3H, 
s), 2.44 (3H, s), 2.36 (3H, s), 1 .27 (9H, s). 
EXAMPLE 234 

2-f4-(2-CYCLOHEXYL-4 6-DIMETHYL-1AY-IMIDAZnr4.5-c1PYRIDIN-1-YL)PHENYL1ETHYL 
(4-METHYLPHENYUSULFONYLCARBAMATF 

L 2-r4-(2-cvclohexvl-4.6-riim ethvl-1H-imidazor4.5-c1Pvridin-1-vnDhenvnfithvl 

cvclohexanecarboxyiate 

The title compound was prepared according to the procedure described in step 1 of 

Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42). 

1 H-NMR (CDCI3) 8: 7.44 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 6.65 (1H, s), 4.39 (2H, t, 

J=6.8 Hz). 3.08 (2H, t, J=6.8 Hz), 2.88 (3H, s), 2.54 (3H, s), 2.71-1.21 (22H, m). 

STEP 2. 2-f4-(2-cvclohexvl-4.6-dimeth v |-1 H-imidazor4.5-clPvridin-1-vn P henvllethanol 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-[4-(2-cyclohexyl-4,6-dimethyl-1AV-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl 
cyclohexanecarboxylate (step 1 ). 

H-NMR (CDCI3) 8: 7.46 (2H, d, J=8.2 Hz), 7.25 (2H, d, J=8.2 Hz), 6.68 (1H, s), 4.01 (2H, t, 
J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz), 2.88 (3H, s), 2.72-2.70 (1H, m). 2.54 (3H, s), 2.30-1.15 
(10H, m). 

§IEE 3, 2-r4-(2-cvclohexvl-4.6-di methvl-1/-/-imidazor4.5-clpyridin-1-vl)phenvllethvl (4- 

methvlphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-[4-(2-cyclohexyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 2). 
m.p.: 168'C. 

MS (ESI) m/z: 547 [(MH) + ], 545 [(M-H)"]. 

H-NMR (CD3OD) 8: 7.97 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.1 Hz), 7.19 (2H, d, J=8.3 Hz), 
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6.77 (2H, d, J=8.2 Hz), 6.53 (1H, s), 4.33 (2H, t, J=5.3 Hz), 3.09 (3H,s), 2.97 (2H, t, J=5.5 Hz), 
2.65-2.55 (1H, m), 2.50 (3H, s), 2.42 (3H, s), 1.77-1.18 (10H, m). 
EXAMPLE 235 

2-f4-r4.6-DIMETHYL-?- n-PHENYLPROPYLV1H-IMIDAZOf4.5-c1PYRiniN-1- 
YL1PHENYL)ETHYL(4- METHYLPHENYL)SULFONYLCARBAMATF 

STEP 1. 2-{4-r4,6-dim ethyl-2 - ( 3-phenvlpropvn-1H-imidazor4.5-f:lpvridin-1-vl]Dhenvl>ethvl 4- 
phenvlbutanoate 

The title compound was prepared according to the procedure described in step 1 of 

Example 229 from 2-{4-[(3-Amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2 of 
Example 42). 

H-NMR (CDCI 3 ) 6: 7.39 (2H, d, J=8.2 Hz), 7.30-7.15 (10H, m), 7.06 (2H, d, J=6.4 Hz), 6.70 
(1H, s), 4.37 (2H, t, J=7.1 Hz), 3.06 (2H, t, J=6.9 Hz), 2.88 (3H, s), 2.80 (2H, t, J=7.6 Hz), 
2.68-2.60 (4H, m), 2.54 (3H, s), 2.36 (2H, t, J=7.4 Hz), 2.09-1.91 (4H, m). 
STEP 2. 2-{4-r4,6-dimethyl-2-(3-phenylr)ropvn-1H-imiri a zor4.5-clPvridin-1-vnohenvl} ftth a nni 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[4,6-dimethyl-2-(3-phenylpropyl)-1H-imidazo[4,5-c]pyridin-1- 
yl]phenyl}ethyl 4-phenylbutanoate (step 1). 

H-NMR (CDCI 3 ) 6: 7.41 (2H, d, J=8.2 Hz), 7.25-7.15 (5H, m), 7.07 (2H, d, J=6.8 Hz), 6.72 
(1H, s), 3.99 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.3 Hz), 2.88 (3H, s), 2.81 (2H, t, J=7.6 Hz), 2.64 
(2H, d, J=7.6 Hz), 2.55 (3H, s), 2.11-2.00 (2H, m). 

STEP 3. 2-{4-r4 l 6-dimethvl-2-(3-phenvlpropvn-1H-i m idazor4.5-^ p yridin-1-vllDhenvl)ethvl (4- 
methvlphenvlteulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[4,6-dimethyl-2-(3-phenylpropyl)-1H-imidazot4,5-c]pyridin-1-yl]phenyl}ethanol 
(step 2). 

m.p.: 175°C. 

MS (ESI) m/z: 583 [(MH) + ], 581 [(M-H)1 

1 H-NMR (CDCI3) 5: 7.95 (2H, d, J=8.3 Hz), 7.30-7.14 (7H, m), 7.03 (2H, d, J=8.1 Hz), 6.81 
(2H, d, J=8.0 Hz), 6.64 (1H, s), 4.33 (2H. t, J=5.7 Hz), 3.00 (3H,s), 2.95 (2H, t, J=5.7 Hz), 2.72 
(2H, t, J=7.5 Hz), 2.62 (2H, t, J=7.4 Hz), 2.51 (3H, s), 2.41 (3H, s), 2.07-1.97 (2H, m). 
EXAMPLE 236 

4-METHYL-A/-ffl2-M-r5-/MFT HYLOXYV2-MH-PYRAZOI -3-Y L )-1H-BENZIMinA70l -1. 

YLIPHENYLIETHYLVVMINOI CARBONYLIBENZENESUI FOMAMinF p_ 

TOLUENESULFONATE 

STEP 1 . 2-{4-f5-(methvloxv)-2-(1H-Dvra zol-3-vn-1H-benzimidazol-1-yllphenvltethanr»l 

A mixture of 2-(4-{[2-amino-4-(methyloxy)phenyl]amino}phenyl)ethanol (step 2 of 
Example 71, 1.95 g, 7.56 mmol), pyrazol-3-carbaldehyde (726 mg, 7.56 mmol) in ethanol (45 
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ml) was heated at reflux temperature for 2 h. After cooling, the mixture was concentrated. A 
mixture of the residue, lead tetraacetate (4.61 g, 8.32 mmol) in benzene (50 ml) was stirred at 
room temperature for 16 h. The mixture was quenched with saturated NaHC0 3 aqueous 
solution (150 ml). The whole was extracted with ethyl acetate (150 ml x 4). The organic layer 
was washed with water (100 ml x 5), brine (50 ml), dried (MgS0 4 ), and concentrated. 
Purification by flash column chromatography eluting with dichloromethane/methanol (gradient 
elution from 20:1 to 10:1) to afford 408 mg (16%) of the title compound as an amber solid. 
MS (El) m/z: 334 (M + ). 

1 H-NMR (DMSO-d e ) 5: 7.6 (1H, br.s), 7.43 (2H. d, J=7.7 Hz), 7.29-7.23 (3H,m), 7.04 (1H, d, 

J=8.8 Hz), 6.90 (1H, d, J=8.8 Hz), 6.34 (1H, br.s), 3.85-3.81 (5H, m), 2.92 (2H, t, J=6.6 Hz). 

STEP 2. H4-(2-chloroethvltohenvl1-5- ( methvloxv)-2-(1 rt-pvrazol-3-vn-1H-ben7imiri a7 nlg 

The title compound was prepared according to the procedure described in step 7 

Example 1 from 2-{4-[5-(methyloxy)-2-(1H-pyrazol-3-yl)-1H-benzimidazol-1-yl]phenyl}ethanol 
(step 1). 

MS (El) m/z: 352 (M + ). 

1 H-NMR (CDCI 3 ) 8: 8.96 (0.5H, s), 8.11 (0.5H, d, J=2.9 Hz), 7.50 (0.5H, d, J=2.0 Hz), 7.46- 
7.34 (5H, m), 7.05 (1H, dd, J=16.5, 8.8 Hz), 6.93 (1H, ddd, J=1.4, 9.0, 2.4 Hz), 6.71 (0.5H, dd, 
J=2.9. 1.1 Hz), 5.81 (1H, s), 3.85 (3H, s), 3.82 (2H, t, J=7.0 Hz), 3.22 (2H, t, J=7.0 Hz). 
STEP 3. 1-f4-(2-azidoethvl)phenvn-5-r m ethvlox V >-2-(1 H-Dvrazol-3-vn-1H-benzimiri a 7nlg 

The title compound was prepared according to the procedure described in step 8 

Example 1 from 1-[4-(2-chloroethyl)phenyl]-5-(methyloxy)-2-(1H-pyrazol-3-yl)-1H- 
benzimidazole (step 2). 
MS (El) m/z: 359 (M + ). 

1 H-NMR (CDCI 3 ) 8: 14.05 (1H, br.s), 7.53-7.50 (2H, m), 7.45 (2H, d, J=8.4 Hz), 7.37 (2H, d, 
J=8.4 Hz), 7.01 (1H, d, J=8.7 Hz), 6.89 (1H, dd, J=8.7, 2.4 Hz), 5.81 (1H, s), 3.85 (3H, s), 3.61 
(2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 Hz). 

STEP 4. 2-{4-f5-(methvloxv)-2-( 1 H-Dvra7 o l-3-vn-1 H-benzimidazol-1 -vllphenvllethvlaminfi 

The title compound was prepared according to the procedure described in step 9 

Example 1 from 1-[4-(2-azidoethyl)phenyl]-5-(methyloxy)-2-(1H-pyrazol-3-yl)-1H- 
benzimidazole (step 3). 
MS (El) m/z: 333 (M + ). 

1 H-NMR (CDCI 3 ) 8: 7.47 (1H, d, J=2.0 Hz), 7.43-7.29 (5H, m), 7.00 (1H, d, J=8.8 Hz), 6.88 
(1H, dd, J=9.0, 2.4 Hz), 5.81 (1H, s), 3.80 (3H, s), 3.09 (2H, t, J=7.1 Hz), 2.90 (2H, t, J=6.8 
Hz). 

S ^i£ ^ 4-methVl-/V-(r(2-f4-f5-(methvl oxv)-2-(1 Ay-Pvrazol-3-vn-1 H-benzimidazol-1 - 

vnphenvlte thvnaminolcarbonvllbenzenesulfonamirlft 



-233- 



The title compound was prepared according to the procedure described in step 10 of Example 

1 from 2-{4-[5-(methyloxy)-2-(1H-pyrazol-3-yl)-1H-benzimidazol-1-yl]phenyl}ethylamine (step 
4). 

MS (ESI) m/z: 531 [(MH) + ], 529 [(M-H)"]. 

H-NMR (CDCI 3 ) 8: 7.77 (2H, d, J=8.3 Hz), 7.44 (1H,s), 7.24 (2H, d, J=7.5 Hz), 7.14-7.07 (5H, 
m), 6.98 (1H, d. J=9.0 Hz), 6.88 (1H, d, J=9.0 Hz), 6.10 (1H, s), 3.83 (3H, s), 3.57-3.55 (2H, 
m), 2.88-2.84 (2H, m), 2.35 (3H, s). 

^£ & 4-methvl-AKff2-f4-r5-f methv loxv)-2-M H-pvrazol-3-vn-1 H-benzimidazol-1 - 

Yllphenyl)ethvl)amino1carbonvl)benzen esulfonamide p-toluenesulfonamide mono-p- 
toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 
4-methyl-A/-{[(2-{4-[5-(methyloxy)-2-(1H-pyrazol-3-yl)-1H-benzimidazol-1- 
yl]phenyl}ethyl)amino]carbonyl}benzenesulfonamide (step 5). 

1 H-NMR (CDCI3) 5: 12.65 (1H, s), 9.99 (1H, s), 7.87 (2H, d, J=8.1 Hz), 7.78 (2H, d, J=8.3 
Hz),7.50 (2H, d, J=9.0 Hz), 7.39 (2H, d, J=8.4 Hz), 7.20 (2H, d, J=7.9 Hz), 7.18 (2H, d, J=8.1 
Hz), 7.08-6.93 (5H, m), 6.44 (1H, s), 3.76 (3H, s), 3.42-3.40 (2H, m), 2.92-2.88 (2H, m), 2.86 
(6H, s). 



EXAMPLE 237 

2-{4-r5-METHYLOXY-2-(1H-PYRAZOL-3- YL)-1H-BENZIMIDAZOL-1-YLlPHENYL;ETHYI {4. 
METHYLPH ENYL^SULFQNYLCARBAMATE P-TOLUENESULFONATF 

S -I E £ L 2-(4-r5-(methvloxvV2-MH- Dvrazol-3-vn-1H-benzimiriazol-1-vnDhenvl>ethvl (4- 

methvlphenvOsulfonvlcarbamate . 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[5-(methyloxy)-2-(1AV-pyrazol-3-yl)-1H-benzimidazol-1-yl]phenyl}ethanol (step 1 of 
Example 236). 

MS (ESI) m/z: 532 [(MH) + ], 530 [(M-HVJ. 

1 H-NMR (DMSO-d 6 ) 5: 7.75 (2H, d, J=8.1 Hz), 7.58 (2H, d, J=8.1 Hz), 7.38 (2H, d, J=7.8 Hz), 
7.33-7.21 (3H, m), 7.22 (2H, d, J=8.1 Hz), 6.96 (1H, d, J=8.1 Hz), 6.88 (1H, d, J=8.1 Hz), 
4.26-4.24 (2H, m), 3.82 (3H, s), 2.95-2.93 (2H, m), 2.34 (3H, s). 

^ 2-{4-f5-(methvloxvV2-nH -pyrazol-3-vn-1H-benzimidazol-1-vllDhenvl>ethvl (4- 

methvlphe nvDsulfonvlcarbamate mono-p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
231 from 2-{4-[5-(methyloxy)-2-(1H-pyrazol-3-yl)-1AV-benzimidazol-1-yl]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate (step 1). 
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H-NMR (CDCI3) 8: 7.88 (2H, d, J=8.2 Hz), 7.80-7.65 (6H, m), 7.44 (2H, d, J=8.1 Hz), 7.38- 
7.26 (3H, m), 7.17 (2H, d, J=8.1 Hz), 7.10 (2H, d, J=7.6 Hz), 4.37-4.33 (2H, m), 3.03-2.99 
(2H, m), 2.39 (3H, s), 2.35 (3H, s), 2.31 (3H, s). 
EXAMPLE 238 

5 2-{4-[6-CHLORO-2-(1,5-DIMETHYL-1H-PYRAZOL-3-YL)-5-(TRIFLUOROMETHYL)-1AV- 

BENZIMIDAZOL-1-YL]PHENYL}ETHYL(4-METYLPHENYL)SULFONYLCARBAMATE 

L 2-(4-{r5-chioro-2-nitro-4-rtri fluoromethvMphenvnamino\phenvl)ethvl (A. 

methvlphenvl)sulfonvlcarbamatft 

To a stirred solution of 2-(4-{[5-chloro-2-nitro-4- 

L0 (trifluoromethyl)phenyl]amino}phenyl)ethanol (step 2 of Example 104, 1.0 g, 2.77 mmol) in 
dichloromethane (45 ml) was added p-toluenesulfonyl isocyanate (574 mg, 2.91 mmol), and 
the mixture was stirred at room temperature for 2 h. The mixture was quenched with water 
(100 ml). The organic layer was separated. The aqueous layer was extracted with 
dichloromethane (100 ml x 3). The combined organic layer was washed with brine (50 ml), 
5 dried (MgS0 4 ), and concentrated. Purification by flash column chromatography eluting with 
hexane/ethyl acetate (gradient elution from 2:1 to 1:1) to afford 1.51 g (98%) of the title 
compound as an orange solid. 

H-NMR (CDCI3) 8: 9.68 (1H, s), 8.58 (1H, s), 7.91 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=7.9 Hz), 
7.27 (2H, d, J=7.9 Hz), 7.20 (2H, d, J=8.4 Hz), 7.17 (1H, s), 4.33 (2H, t, J=7.0 Hz), 2.96 (2H, t, 
J=6.8 Hz), 2.45 (3H, s). 

^ 2-(4-(f2-amino-5-chloro-4- arifluorometh v nphenvllamin 0 )phenvhethvl (4- 

methvlphenvl)sulfonvlcarbamatfi 

To a stirred solution of 2-(4-{[5-chloro-2-nitro-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 1, 1.51 g, 
2.71 mmol) in methanol (250 ml) was added 5% platinum-sulfided on carbon (600 mg). The 
mixture was stirred at room temperature for 5 h under hydrogen atmosphere (4 atm). The 
palladium catalyst was removed by filtration and washed with dichloromethane (100 ml). The 
filtrate was concentrated under reduced pressure to afford 1.46 g (99%) of the title compound 
as a brown oil. 

1 H-NMR (CDCI3) 8: 7.90 (2H, d, J=8.4 Hz), 7.33 (2H, d, J=8.2 Hz), 7.16 (1H, s), 7.07 (2H, d, 
J=8.2 Hz), 7.06 (1H, s), 6.86 (2H, d, J=8.2 Hz), 5.40 (2H, s), 4.26 (2H, t, J=6.9 Hz), 2.85 (2H, 
t, J=7.2 Hz), 2.44 (3H, s). 

^2 3 - 2-(4-{f5-chloro-2-(fn.5-dim ethvl-1H-r)vra7ol-3-vncarbonvnamino)-4- 

(trifluoromethvl)phenvnamino)Dhfin vnethvl r4-methvlphenvnsulfonvlcarbamate 

To a stirred solution of 2-(4-{[2-amino-5-chloro-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 2, 200 
mg, 0.379 mmol) in dichloromethane (1.7 ml) was added a solution of 1,5-dimethyl-1H- 
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pyrazole-3-carboxylic acid (63.8 mg, 0.455 mmol) and A/,A/-diisoprppylethylamine (118 mg, 
0.909 mmol) in dichloromethane (1.7 ml), then to the mixture was added a solution of HOBt 
(61.5 mg, 0.455 mmol) and HBTU (431 mg, 1.14 mmol) in DMF (2.5 ml), and the mixture was 
stirred at room temperature for 20 h. The mixture was quenched with water (100 ml). The 
whole was extracted with ethyl acetate (100 ml x 3). The combined organic layer was washed 
with water (100 ml x 3), brine (50 ml), dried (MgS0 4 ), and concentrated. Purification by PTLC 
eluting with hexane/ethyl acetate (1:1) to afford 145 mg (59%) of the title compound as a red 
solid. 

H-NMR (CDCI 3 ) 5: 8.70 (1H, s), 7.87 (2H, d, J=8.1 Hz), 7.79 (1H, s), 7.28 (2H, d, J=8.1 Hz), 
7.04 (2H, d, J=8.3 Hz), 6.95 (2H, d, J=8.3 Hz), 6.72 (1H, s), 6.60 (1H, s). 4.22 (2H, t, J=6.8 
Hz), 3.78 (3H, s), 2.84-2.80 (2H, m), 2.40 (3H, s), 2.30 (3H, s). 

STEP4.2-{4-f6-chloro-2-(1,5-dimethvl-1H-Dvrazol-3-vl) - R-arifluoromethvn-lAy-benzimiri a7 nl-l- 
yllphenyltethvt (4-met hvlphenvnsulfonvlcarbamatf; 

A mixture of 2-(4-{[5-chloro-2-{[(1,5-dimethyl-1H-pyrazol-3-yl)carbonyl]amino}-4- 
(trifluoromethyl)phenyl]amino}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 3, 145 
mg, 0.223 mmol) in 2N NaOH (1 ml) and ethanol (2 ml) was stirred at 50 °C for 85 h. After 
cooling, the pH value was adjusted to 4.0 by addition of 2N HCI. The mixture was diluted with 
water (80 ml), and extracted with dichloromethane (80 ml x 3). The combined organic layer 
was washed with brine (50 ml), dried (MgS0 4 ), and concentrated. Purification by PTLC 
eluting with hexane/ethyl acetate (1:3) to afford 30 mg (21%) of the title compound as a red 
solid. 

MS (ESI) m/z: 632 [(MH) + ], 630 [(M-H)"]. 

1 H-NMR (CDCI 3 ) 5: 8.15 (1H, s), 7.90 (2H, d, J=8.4 Hz), 7.34-7.24 (6H, m), 7.19 (1H, s), 5.81 
(1H, s), 4.40 (2H, t, J=6.8 Hz), 3.76 (3H, s), 3.04 (2H, t, J=6.4 Hz), 2.41 (3H, s), 2.20 (3H, s). 
EXAMPLE 239 

W-[({2-[4-(2-BUTYL-4,6-DIMETHYL-1H-IMIDAZO[4,5-c]PYRIDIN-1-YL)PHENYL]ETHYL} 
AMINO)CARBONYL]-4-METHYLBENZENESULFONAMIDE 

STEP 1 . 2-butyl-1-r4-(2-chloroethvnnhfin Y n -4.6-dimeth V l-1H-imidazof4.5-clDvridine 

The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-[4-(2-butyl-4,6-dimethyl-1«-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanol (step 2 
of Example 230). 

MS (El) m/z: 341 (M + ). 

1 H-NMR (CDCI3) 8: 7.45 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.2 Hz), 6.73 (1H, s), 3.82 (2H, t, 
J=7.1 Hz), 3.22 (2H, t, J=7.1 Hz), 2.89 (3H, s), 2.79 (2H, t, J=8.2 Hz), 2.58 (3H, s), 1.76-1.64 
(2H, m), 1.39-1.25 (2H, m), 0.84 (3H, t, J=7.2 Hz). 

STEP 2. 1-r4-(2-azidoethvnDhenvn-2-butvl- 4 .6-dimethvl-1^-imidazor4 S-^ pyriHing 

The title compound was prepared according to the procedure described in step 8 of 
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Example 1 from 2-butyl-1-[4-(2-chloroethyl)phenyl]-4,6-dimethyl-1Ay-imidazo[4,5-c]pyridine 
(step 1). 

MS (El) m/z: 348 (M + ). 

H-NMR (CDCI 3 ) 5: 7.46 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.6 Hz), 6.72 (1H, s), 3.62 (2H, t, 
J=6.8 Hz), 3.03 (2H, t, J=6.8 Hz), 2.88 (3H, s), 2.78 (2H, t, J=7.6 Hz), 2.55 (3H, s), 1.74-1.63 
(2H, m), 1 .38-1 .24 (2H, m), 0.84 (3H, t, J=7.3 Hz). 

STEP 3. 2-f4-(2-butvl-4.6-dimethvl- 1 Wmidazof4,5-clDvridin-1 -vltohenvlletrivlaminft 

The title compound was prepared according to the procedure described in step 9 of 

Example 1 from 1-t4-(2-azidoethyl)phenyl]-2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridine 
(step 2). 

MS (El) m/z: 322 (M + ). 

H-NMR (CDCI3) 8: 7.43 (2H, d, J=8.3 Hz), 7.26 (2H, d, J=8.1 Hz), 6.72 (1H, s), 3.10-3.04 (2H, 
m), 2.90-2.86 (5H, m), 2.78 (2H, t, J=7.7 Hz), 2.55 (3H, s), 1.74-1.64 (2H, m), 1.35-1.25 (2H, 
m), 0.84 (3H, t, J=7.3 Hz). 

S - T ^H 4, A/-ra2-r4-(2- butvl-4.6-dimethvl-1 H-imidazor4.5-c1pvridin-1 - 

vl)phenvn ethvl)amino)carbonvll-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 

of Example 1 from 2-[4-(2-butyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethylamine 
(step 3). 

MS (ESI) m/z: 520 f(MH) + ], 518 [(M-HV]. 

H-NMR (CDCI3) 5: 7.77 (2H, d, J=8.1 Hz), 7.37 (2H, d, J=7.9 Hz), 7.27 (2H, d, J=7.8 Hz), 
7.19 (2H, d. J=7.5 Hz), 6.76 (1H, s), 3.57-3.51 (2H, m), 2.92 (2H, t, J=6.6 Hz), 2.88 (3H, s), 
2.76 (2H, t, J=7.5 Hz), 2.52 (3H, s), 2.38 (3H, s), 1.73-1.62 (2H, m), 1.36-1.23 (2H, m), 0.82 
(3H, t, J=7.3 Hz). 

S - T - E ^ : & A/-fa2-r4-f2- butvl-4.6-dimethvl-1H-imidazor4.5-c1pvridin-1- 

yl)phenyllethvl)amino)carbonvn-4-me thvlbenzenesulfonamide mono-p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
231 from A/-[({2-[4-(2-butyl-4,6-dimethyl-1 AY-imidazo[4,5-c]pyridin-1 - 

yl)phenyi]ethyl}amino)carbonyl]-4-methylbenzenesulfonamide (step 4). 

H-NMR (CDCI3) 5: 9.85 (1H, br.s), 7.78 (4H, d, J=8.1 Hz), 7.45 (2H, d, J=7.9 Hz), 7.27-7.13 
(6H, m), 7.01 (1H, s), 3.45-.343 (2H, m), 3.03 (3H, s), 2.89-2.87 (2H, m), 2.79-2.73 (5H, m), 
2.36 (3H, s), 2.34 (3H, s), 1.74-1.65 (2H, m), 1.35-1.23 (2H, m), 0.84 (3H, t, J=7.2 Hz). 
EXAMPLE 240 

2-r4-(2-ETH YL-5.7-DIMETHYL-3H-IMIDAZOf4.5-B1PYRIDIN-3-YL^PHENYL1-1- 
METHYLETHYL (4-METH YLPHENYUSULFONYLCARBAMATE MONO-HYDROCHI ORIDF 
To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1- 
methylethyl (4-methylphenyl)sulfonylcarbamate (Example 7, 694 mg, 1.37 mmol) in methanol 
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(4 ml) was added 10% HCI in methanol (2 ml) at room temperature. This mixture was 
concentrated, and treated with diethylether to afford 624 mg (90%) of the title compound as a 
slight yellow solid. 

H-NMR (DMSO-d 6 ) 8: 11.92 (1H, br.s), 7.76 (2H, d, J=7.9 Hz), 7.49-7.39 (6H, m), 7.26 (1H, 
br.s), 4.98-4.88 (1H, m), 2.94-2.83 (4H, m), 2.63 (3H, s), 2.46 (3H, s), 2.34 (3H, s), 1.23 (3H, 
t, J=7.5 Hz), 1.12 (3H, d, J=6.1 Hz). 
MS (ESI) m/z: 507 [(MH)*], 505 [(M-H)"]. 
EXAMPLE 241 

N-{r(2-f4-r5.7-DIMETHY L-2-(3-PHENYLPROPYL)-3H-IMIDAZOf4.5-B1PYRIDIN-3- 
YL1PHENYL)ETHYL^AMI NQ1CARBQNYL)-4-METHYLBENZENESULFONAMir>F 

A mixture of A/-{[(2-{4-[(3-amino-4,6-dimethyl-2- 

Pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 4 of 
S Example 162, 86 mg, 0.19 mmol), 4-phenylbutyric acid (37 mg, 0.23 mmol) and 1-ethyl-3-(3- 

dimrthylaminopropyl)carbodiimide hydrochloride (40 mg, 0.21 mmol) was stirred at room 
?j 1 5 temperature for 5 days. The mixture was concentrated to give an orange syrup. This material 

n-j was dissolved in toluene (8 ml), added p-toluenesulfonic acid mono-hydrate (3 mg, 0.02 mol), 

[V then stirred under reflux temperature for 5 h. The mixture was diluted with dichloromethane 

f" and wasne d with diluted hydrochloric acid. The organic layer was concentrated. Purification 

M : bv TLC developing with hexane/ethyl acetate (1 :3) gave 32 mg (29%) of the title compound as 

O 20 a colorless solid. 

Mi 1 

U1 H " NMR ( CDC| 3) 5: 7 8 5 (2H, d, J=8.4 Hz), 7.31-7.01 (11H, m), 6.91 (1H, s), 3.52-3.45 (2H, 

P m >- 2 83 ( 2H - L J=6 - 4 H z). 2.71-2.65 (2H, m), 2.64 (3H, s), 2.58-2.53 (2H, m), 2.41 (3H, s), 

** 2.39 (3H, s), 2.00-1 .90 (2H, m). 

MS (ESI) m/z: 582 [(MH) + ], 580 [(M-HVJ. 
25 EXAMPLE 242 

N-{f(2-{4-f5,7-DIMETHYL-2-(3-OXO-3-P HENYLPROPYLV3H-IMIDAZOr4.5-B1PYRIDIN-3- 
YLIPHENYLlETHYLVMvll NOlCARBONYLl-4-METHYLBENZENESULFONAMIDE 

The title compound was prepared according to the procedure described in Example 
241 from A/-{[(2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4- 
30 methylbenzenesulfonamide (step 4 of Example 1 62) and 3-benzoylpropionic acid. 

1 H-NMR (CDCI 3 ) 5: 8.04-7.14 (11H, m), 6.90 (1H, s), 6.20-6.15 (1H, m), 3.50-3.38 (4H, m), 
3.03-2.81 (4H, m), 2.56 (3H, s), 2.44 (3H, s), 2.41 (3H, s). 
MS (ESI) m/z: 596 [(MH)*], 594 [(M-H)1. 
EXAMPLE 243 

35 2-{4-[6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYL)-1 H-BENZIMIDAZOL-1 - 
YL]PHENYL}ETHYL 3-PYRIDINYLSULFONYLCARBAMATE 

STEP 1. 2-{4-r6-chloro-2-ethvl-5-arifluoro methvn-1/-/-benzimidazol-1-vnphenvl>ethvl phenyl 
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carbonate 

To a stirred solution of 2-t4-(6-Chloro-2-ethyl-5-trifluoromethyl-1H-benzimidazol-1- 
yl)phenyl]ethanol (step 4 of Example 104, 3.90 g, 10.6 mmol) in dichloromethane (20 ml_) and 
pyridine (2 ml) was added dropwise phenyl chloroformate (1.6 mL, 12.7 mmol), and the 
mixture was stirred at room temperature for 16 h. The reaction mixture was diluted with 
dichloromethane (50mL), washed with water (50 ml). The organic layer was dried over 
Na 2 S0 4 , and concentrated under reduced pressure. Purification by flash column 
chromatography eluting with hexane/ethyl acetate (3:1) afforded 4.2 g (82%) of the title 
compound as a colorless syrup. 

1 H NMR (CDCI 3 ) 5 8.12 (1H, s), 7.53-7.15 (10H, m), 4.56 (2H, t, J=6.8 Hz), 3.20 (2H, t, J=6.8 
Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 
MS (El)m/z: 488 <M + ). 

2, 2-{4-r6-chloro-2-ethvl-5- ftrifluoromethvl)-1H-benzimidazol-1-vnphenvl)ethvl 3- 

pyridinvlsulfonvlcarbamate 

To a stirred solution of 3-pyridinesulfonamide (Rafik, Karaman; et al. f J. Am. Chem. 
Soc, 1992, 114, 4889, 120 mg, 0.76 mmol) in DMF (3 mL) was added NaH (60% oil 
dispersion, 27 mg, 0.68 mmol) at room temperature. After 10min., phenyl 2-[4-(2-ethyl-5,7- 
dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylcarbamate (step 1, 313 mg, 0.64 mmol) 
was added, and the mixture was stirred for 9 h at 80 °C. The mixture was diluted with ethyl 
acetate (50 mL) ,and washed with water and brine. The organic layer was dried (Na2S04) 
and concentrated. Purification by TLC developing with dichloromethane/methanol (6:1) and 
TLC developing with dichloromethane/methanol (10:1) gave 67 mg (19%) of the title 
compound as colorless solid. 

1 H-NMR (CDCI3) 5DD9.18 (1H, s), 8.73-8.72 (1H, m), 8.32-8.29 (1H, m), 8.09 (1H, s), 7.40- 
7.15 (6H, m), 4.33-4.29 (2H, m), 2.99-2.94 (2H, m), 2.78-2.71 (2H, m), 1.35-1.32 (3H, m). 
MS (ESI) m/z: 553 (MH + ), 551 ([M-H] ') 
EXAMPLE 244 

2-{4-r6-CHLORO-2-ETHY L-5-(TRIFLUQRQMETHYLV1H-BENZIMIDAZOI -1- 

YL1PHENYL1 ETHYL 2-PYR1PINYLSULFQIMYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 

Example 243 from 2-pyridinesulfonamide (Naito, T.; et al., Chem. Pharm. Bui/., 1955, 3, 38) 

and 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylcarbamate (step 1 of 
Example 243). 

m.p.: 127.0-130.0 °C 

1 H-NMR (CDCI3) 8D8.76-8.73 (1H, m), 8.24-8.21 (2H, m), 8.16 (1H, s), 8.03-7.97 (1H, m), 
7.62-7.56 (1H, m), 7.37 (2H, d, J=8.2 Hz), 7.23 (2H, d, J=8.2 Hz), 7.17 (1H, s), 4.37 (2H, t, 
J=6.8 Hz), 3.01 (2H, t, J=6.8 Hz), 2.77 (2H, q, J=7.6 Hz), 1.35 (3H, t„ J=7.6 Hz). 
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MS (ESI) m/z: 553 (MhT), 551 ([M-H]"). 
EXAMPLE 245 

2-{4-f6-CHLORO-2-ETH YL-5-(TRIFLUOROMETHYI )-1 H-BENZIMIPAZOL-1- 

YL1PHEN YDETHYL 4-PYRIDINYLSLJLFONYLCARRAMATF 

The title compound was prepared according to the procedure described in step 2 of 

Example 243 from 4-pyridinesulfonamide (Comrie, A. M..; et al., J. Chem. Soc, 1958, 3514) 

and 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]ethylcarbamate (step 1 of 
Example 243). 

1 H-NMR (CDCI 3 ) 8D8.82 (2H, d, J=5.2 Hz), 8.10 (1H, s), 7.87 (2H, d. J=4.9 Hz), 7.44 (2H, d, 
J=7.9 Hz), 7.27 (2H, d. J=7.9 Hz), 7.20 (1H, s), 4.34 (2H, t, J=7.3 Hz), 3.04 (2H, t, J=7.3 Hz), 
2.78 (2H, q, J=7.6 Hz), 1 .36 (3H, t„ J=7.6 Hz). 
MS (ESI) m/z: 553 (MH + ), 551 ([M-H]"). 
EXAMPLE 246 

2-r4-(5-ACETYL-2-ETHYL- 1H-BENZIMIDAZOL-1-YL^PHENYL1-1-METHYLETHYL [4- 

METHYLPHENYLISULFONYLCARBAMATF 

STEP 1 . 1-(4-(r4-(2-hvdroxvDroDv l )phenvnamino)-3-nitroDhenvl)ethanone 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 1-(4-chloro-3-nitrophenyl)ethanone and 1-(4-aminophenyl)-2-propanol 
(step 1 of Example 6). 

H-NMR (CDCI3) 5: 9.85 (1H, br.s), 8.83-8.82 (1H, m), 7.99-7.95 (1H, m), 7.33 (2H, d, J=8.4 
Hz), 7.24 (2H, d, J=8.4 Hz), 7.18 (1H, d, J=9.0 Hz), 4.13-4.04 (1H, m), 2.87-2.72 (2H, m), 2.58 
(3H, s), 1.29 (3H, d, J=6.2 Hz). 

STEP 2. 1-(3-amino-4-(r4-(2-hvdro x vpropvhDhenvnamino>Dhenvl)ethanone 

The title compound was prepared according to the procedure described in step 4 of 

Example 1 from 1-(4-{[4-(2-hydroxypropyl)phenyl]amino}-3-nitrophenyl)ethanone (step 1). 
MS (El) m/z: 284 (M + ). 

STEP 3. 2-f4-(5-acetvl-2-ethvl-1H-ben zimidazol-1- v nphenvn-1-methvlethvl pronannate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 1-(3-amino-4-{[4-(2-hydroxypropyl)phenyl]amino}phenyl)ethanone (step 2). 
H-NMR (CDCI3) 5: 8.41-8.40 (1H, m), 8.83-8.82 (1H, m), 7.92-7.89 (1H, m), 7.43 (2H, d, 
J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.12-7.09 (1H, m), 5.25-5.18 (1H, m), 3.07-2.88 (2H, m), 
2.80 (2H, q, J=7.3 Hz), 2.68 (3H, s), 2.34-2.26 (2H, m), 1.37 (3H, q, J=7.5 Hz), 1.32 (3H, d, 
J=6.2 Hz), 1 .10 (3H, t, J=7.5 Hz). 

STEP 4. 1-{2-ethvl-1-r4-(2-hvdroxvpr o p V nphenvn-1H-benzimidazol-5-vl)ethanone 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-[4-(5-acetyl-2-ethyl-1H-benzimidazol-1-yl)phenyl]-1-methylethyl propanoate 
(step 3). 
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1 H-NMR (CDCI3) 5: 8.39 (1H, s), 7.89-7.86 (1H f m), 7.47 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 
Hz), 7.13-7.10 (1H, m), 4.23-4.13 (1H, m), 2.94-2.86 (2H, m), 2.80 (2H, q, J=7.5 Hz), 2.66 
(3H, s), 1.39-1.33 (6H, m). 

STEP ±L 2-[4-(5-acet vl-2-ethvl-1 H-benzimidazol-1 -yltohenyll-1 -methvlethvl (4- 

methvlphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1-{2-ethyl-1-[4-(2-hydroxypropyl)phenyl]-1H-benzimidazol-5-yl}ethanone (step 4). 
1 H-NMR (CDCI3) 6: 8.40 (1H, d, J=1.1 Hz), 7.91-7.86 (3H, m), 7.32-7.24 (4H, m), 7.17 (2H, d, 
J=7.9 Hz), 7.07 (1H, d, J=8.4 Hz), 5.09-5.03 (1H, m), 2.99-2.75 (2H, m), 2.77 (2H, q, J=7.5 
Hz), 2.67 (3H, s), 2.37 (3H, s), 1.33 (3H, t, J=7.5 Hz), 1.21 (3H, d, J=6.1 Hz). 
MS (ESI) m/z: 520 (MH + ), 518 ([M-H]"). 
EXAMPLE 247 

2-{4-f6-CHLORO-2-ETH YL-5-fTRlFLUORQMETHYL)-1 H-BENZIMIDAZOL-1 -YL1PHENYU-1- 

METHYLE THYL (4-METHYLPHENYDSULFONYLCARBAMATE 

STEP 1 . 1-(4-(f5-chloro-2-nitro-4- (trifluoromethvnphenvl1amino)Dhenyl)-2-proDanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2,4-dichloro-5-nitrobenzotrifluoride and 1-(4-aminophenyl)-2-propanol (step 
1 of Example 6). 

H-NMR (CDCI3) 5: 9.69 (1H, br.s), 8.58 (1H, s), 7.36 (2H, d, J=8.4 Hz), 7.24 (2H f d, J=8.4 
Hz), 7.20 (1H, s), 4.13-4.06 (1H, m), 2.88-2.73 (2H, m), 1.48 (1H, d, J=4.2 Hz), 1.30 (3H, d, 
J=6.2 Hz). 

STEP 2. 1 -(4-{r2-amino-5-chloro- 4-(trifluoromethvl)phenvl1aminoyphenvl)-2-propanol 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2-propano^ 
(step 1). 

H-NMR (CDCI3) 5: 7.17 (1H, s), 7.15 (2H, d, J=8.4 Hz), 7.06 (1H, s), 6.90 (2H, d, J=8.4 Hz), 
4.05-3.98 (1H, m), 2.79-2.61 (2H, m), 1.26 (3H, d, J=6.3 Hz). 

STEP 3. 2-(4-f6-chloro-2-ethvl- 5-(trifluoromethvl)-1 H-benzimidazol-1 -vl1phenyl)-1 -methvlethvl 
propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)-2-propanol 
(step 2). 

MS (El) m/z: 438 (M + ). 

STEP 4. 1-{4-f6-chloro-2-ethvl-5-ari fluoromethvl)-1 H-benzimidazol-1 -vllDhenvl)-2-propanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}-1 - 
methylethyl propanoate (step 3). 
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1 H-NMR (CDCI3) 5: 8.12 (1H, s), 7.47 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.21 (1H, s), 
4.20-4.10 (1H, m), 2.95-2.83 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.56 (1H, d, J=4.2 Hz), 1.36 
(3H, t, J=7.5 Hz), 1.34 (3H, d, J=6.2 Hz). 

STEP 5. 2-f4-r6-chloro-2-ethvl- 5-(trifluoromethvl)-1 H-benzimidazol-1 -vMphenvD-1 -methvlethvl 
(4-methylphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1 -{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}-2-propanol (step 
4). 

1 H-NMR (CDCI3) 5: 8.09 (1H, s), 7.87 (2H, d, J=8.4 Hz), 7.41 (2H, d, J=8.4 Hz), 7.31 (2H, d, 
J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.21 (1H, s), 5.06-5.00 (1H, m), 3.04-2.74 (4H, m), 2.40 
(3H, s), 1 .36 (3H, t, J=7.5 Hz), 1 .23 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 580 (MH + ), 578 ([M-H] _ ). 
EXAMPLE 248 

(1S)-2-r4-(5-ACETYL-2- ETHYL-1 H-BENZIMIDAZOL-1 -YUPHENYL1-1 -METHYLETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATF 

STEP L (2S)-1 -(4-nitrophenvn-2 -propanol and (1 R)-1 -methvl-2-(4-nitrophenvl)ethvl 

propanoate 

To a mixture of 1-(4-nitrophenyl)-2-propanol (Schadt, F. L. et al., J. Am. Chem. Soc, 
1978, 100, 228., 2.5 g, 13.8 mmol) and propanoic anhydride (1.8 g, 13.8 mmol) in benzene 
(34 ml) was added Lipase PS/Celite (0.5 g, Bianichi, D. et al. J. Org. Chem. 1988, 53, 5531). 
The resulting mixture was stirred at room temperature for 72 h. The reaction mixture was 
filtered through a pad of Celite. The filtrate was washed with saturated aqueous sodium 
hydrogencarbonate and brine. The organic layer was dried (MgS04), and concentrated. 
Purification by flash column chromatography eluting with hexane/diethyl ether (4:1 to 1:1) 
afforded 1 .91 g (58 %) of (1 R)-1 -methyl-2-(4-nitrophenyl)ethyl propanoate as a slight yellow oil 
and 1.14 g (46%) of (2S)-1-(4-nitrophenyl)-2-propanol as a colorless solid (93% e.e.). 
Recrystallization of 1.14 g of (2S)-1-(4-nitrophenyl)-2-propanol from hexane/diethyl ether 
afforded 617 mg of a colorless needle (99% e.e.). 
(1 R)-1 -methyl-2-(4-nitrophenyl)ethyl propanoate 

1 H-NMR (CDCI3) 5: 8.16 (2H, d, J=8.8 Hz), 7.37 (2H, d, J=8.8 Hz), 5.22-5.11 (1H, m), 3.04- 
2.87 (2H, m), 2.30-2.19 (2H, m), 1.26 (3H, d, J=6.1 Hz), 1.07 (3H, t, J=7.5 Hz). 
(2S)-1-(4-nitrophenyl)-2-propanol 

1 H-NMR (CDCI3) 5: 8.18 (2H, d, J=8.8 Hz), 7.39 (2H, d, J=8.8 Hz), 4.14-4.04 (1H, m), 2.92- 
2.79 (2H, m), 1.49 (1H, d, J=4.0 Hz), 1.28 (3H, d, J=6.1 Hz). 
□ □□ 23 D +31.0° (c 1.00, diethyl ether) 
STEP 2. (2S)-1-(4-aminophenvn-2-propanol 



-242- 



10 



The title compound was prepared according to the procedure described in step 4 of 
Example 1 from (2S)-1-(4-nitrophenyl)-2-propanol (step 1). 

H-NMR (CDCI 3 ) 5: 7.00 (2H, d, J=8.4 Hz), 6.65 (2H, d, J=8.4 Hz), 3.99-3.89 (1H, m), 3.60 
(2H, br.s) 2.73-2.52 (2H, m), 1.22 (3H, d, J=6.2 Hz). 

STEP 3. 1-f4-((4-f(2S)-2-hvdroxvDroDvn phenvllamino)-3-nitroDhenvnethanone 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 1-(4-chloro-3-nitrophenyl)ethanone and (2S)-1-(4-aminophenyl)-2- 
propanol (step 2). 

H-NMR (CDCI3) 8: 9.85 (1H, br.s), 8.83-8.82 (1H, m), 7.99-7.95 (1H, m), 7.33 (2H, d, J=8.4 
Hz), 7.24 (2H, d, J=8.4 Hz), 7.18 (1H, d, J=9.0 Hz), 4.13-4.04 (1H, m), 2.87-2.72 (2H, m), 2.58 
(3H, s), 1 .29 (3H, d, J=6.2 Hz). 

STEP 4. 1-f3-amino-4-(f4-r(2S)-2-hvdroxv propvnphenvl)amino)phenvnethanone 

The title compound was prepared according to the procedure described in step 4 of 

Example 1 from 1-[4-({4-[(2S)-2-hydroxypropyl]phenyl}amino)-3-nitrophenyl]ethanone (step 3). 
15 MS (El) m/z: 284 (M + ). 

STEP 5. (1S)-2-f4-(5-acetvl-2-ethvl-1H-benzimi d azol-1-vnDhenvll-1-methvlethvl propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-[3-amino-4-({4-[(2S)-2-hydroxypropyl]phenyl}amino)phenyl]ethanone (step 
4). 

20 1 H-NMR (CDCI3) 5: 8.41-8.40 (1H, m), 8.83-8.82 (1H; m), 7.92-7.89 (1H, m), 7.43 (2H, d, 
J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.12-7.09 (1H, m), 5.25-5.18 (1H, m), 3.07-2.88 (2H, m), 
2.80 (2H, q, J=7.3 Hz), 2.68 (3H, s), 2.34-2.26 (2H, m), 1.37 (3H, q, J=7.5 Hz), 1.32 (3H, d, 
J=6.2 Hz), 1 .10 (3H, t, J=7.5 Hz). 

STEP 6. 1-(2-ethyl-1-{4-r(2S)-2-hvdroxvprop V n phenvlV1 H-henzimidazol-5-vhethanone 

25 The title compound was prepared according to the procedure described in step 6 of 

Example 1 from (1S)-2-[4-(5-acetyl-2-ethyl-1H-benzimidazol-1-yl)phenyl]-1-methylethyl 
propanoate (step 5). 

1 H-NMR (CDCI3) 8: 8.39 (1H, d, J=1.1 Hz), 7.87 (1H, dd, J=8.6, 1.1 Hz), 7.48 (2H, d, J=8.4 
Hz), 7.30 (2H, d, J=8.4 Hz), 7.12 (1H, d, J=8.6 Hz), 4.22-4.12 (1H, m), 2.94-2.89 (2H, m), 2.80 
(2H, q, J=7.5 Hz), 2.69 (3H, s), 2.42 (1H, br.s), 1.37 (3H, t, J=7.5 Hz), 1.33 (3H, d, J=6.2 Hz). 

S - IE ^ £ (1S)-2-r4-(5-acetvl-2-eth vl-1H-benzimidazol-1-vnphenvll-1-methvlethvl (4- 

methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1-(2-ethyl-1-{4-[(2S)-2-hydroxypropyl]phenyl}-1H-benzimidazol-5-yl)ethanone (step 6). 
35 H-NMR (CDCI3) 8: 8.40 (1H, d, J=1.1 Hz), 7.91-7.86 (3H, m), 7.32-7.24 (4H, m), 7.17 (2H, d, 
J=7.9 Hz), 7.07 (1H, d, J=8.4 Hz), 5.09-5.03 (1H, m), 2.99-2.75 (2H, m), 2.77 (2H, q, J=7.5 
Hz), 2.67 (3H, s), 2.37 (3H, s), 1 .33 (3H, t, J=7.5 Hz), 1 .21 (3H, d, J=6.1 Hz). 



30 



-243- 



MS (ESI) m/z: 520 (MH*), 518 ([M-H]"). 
□ □□ 24 D -3.09° (c 0.120, methanol) 
EXAMPLE 249 

(1R)-2-f4-(5-ACETYL-2-ETHYL- 1H-BENZIMIDAZOL-1-YL^PHENYLl-1-METHYLETHYL (4- 
5 METHYLPHENYUSULFONYLCARBAMATF 

STEP 1. (2RM-(4-nitroDhenvn-2-propanol 

To a solution of (1f?)-1-methyl-2-(4-nitrophenyl)ethyl propanoate (step 1 of Example 
248, 1.91 g, 8.05 mmol) in ethanol (20 ml) was added 2N aqueous NaOH (5 ml) at room 
temperature. The resulting mixture was stirred at room temperature for 2 h. The reaction 
10 mixture was poured into water, extracted with diethyl ether (2 x 50 ml). The organic layer was 
washed with brine, dried (MgS04), and concentrated. Purification by flash column 
chromatography eluting with hexane/diethyl ether (1:1) afforded 1.16 g (80 %) of title 
compound as a colorless solid (79% e.e.). Recrystallization from hexane/diethyl ether 
afforded 717 mg of a colorless needle (99% e.e.). 

15 H-NMR (CDCI 3 ) 5: 8.18 (2H, d, J=8.8 Hz), 7.39 (2H, d, J=8.8 Hz), 4.14-4.04 (1H, m), 2.92- 
2.79 (2H, m), 1.49 (1H, d, J=4.0 Hz), 1.28 (3H, d, J=6.1 Hz). 
□ □□ 23 D -32.6° (c 1.00, diethyl ether) 
STEP 2. (2RM-(4-aminophenvn-2-Drop annl 

The title compound was prepared according to the procedure described in step 4 of 
20 Example 1 from (2R)-1-(4-nitrophenyl)-2-propanol (step 1). 

H-NMR (CDCI3) 5: 7.00 (2H, d, J=8.4 Hz), 6.65 (2H, d, J=8.4 Hz), 3.99-3.89 (1H, m), 3.60 
(2H, br.s) 2.73-2.52 (2H, m), 1 .22 (3H, d, J=6.2 Hz). 

STEP 3. 1-r4-({4-r(2R)-2-hvdroxvDropvllDhe nvllamino^-3-nitroDhenvl1ethannnf. 

The title compound was prepared according to the procedure described in step 1 of 
25 Example 162 from 1-(4-chloro-3-nitrophenyl)ethanone and (2R)-1-(4-aminophenyl)-2- 
propanol (step 2). 

H-NMR (CDCI3) 8: 9.85 (1H, br.s), 8.83-8.82 (1H, m), 7.99-7.95 (1H, m), 7.33 (2H, d, J=8.4 
Hz), 7.24 (2H, d, J=8.4 Hz), 7.18 (1H, d, J=9.0 Hz), 4.13-4.04 (1H, m), 2.87-2.72 (2H, m), 2.58 
(3H, s), 1.29 (3H,d, J=6.2 Hz). 

30 STEP 4. 1-f3-amino-4-a4-r(2R)-2-hvdro x vDropvllDhenvl)amino^ahenvnethanone 

The title compound was prepared according to the procedure described in step 4 of 

Example 1 from 1-[4-({4-[(2R)-2-hydroxypropyl]phenyl}amino)-3-nitrophenyl]ethanone (step 
3). 

MS (El) m/z: 284 (M + ). 

35 STEP 5. (1R)-2-f4-(5-acetvl-2-ethvl-1H - benzimidazol-1-yl)phenvn-1-methvlethvl propanoate 
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The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-[3-amino-4-({4-[(2R)-2-hydroxypropyl]phenyl}amino)phenyl]ethanone (step 
4). 

H-NMR (CDCI 3 ) 8: 8.41-8.40 (1H, m), 8.83-8.82 (1H, m), 7.92-7.89 (1H, m), 7.43 (2H, d, 
J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.12-7.09 (1H, m). 5.25-5.18 (1H, m), 3.07-2.88 (2H, m). 
2.80 (2H. q, J=7.3 Hz), 2.68 (3H, s), 2.34-2.26 (2H. m), 1.37 (3H, q, J=7.5 Hz), 1.32 (3H, d, 
J=6.2 Hz), 1.10 (3H, t, J=7.5 Hz). 

STEP 6. 1-(2-ethvl-1-f4-r(2R)-2-hvdro x vDroDvllDheny|)-1 H-benzimidazol-5-vnethannng 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from (1R)-2-[4-(5-acetyl-2-ethyl-1H-benzimidazol-1-yl)phenyl]-1-methylethyl 
propanoate (step 5). 

1 H-NMR (CDCI3) 5: 8.39 (1H, d, J=1.1 Hz), 7.87 (1H, dd, J=8.6, 1.1 Hz), 7.48 (2H, d. J=8.4 
Hz), 7.30 (2H, d, J=8.4 Hz), 7.12 (1H, d. J=8.6 Hz), 4.22-4.12 (1H, m), 2.94-2.89 (2H, m), 2.80 
(2H, q, J=7.5 Hz), 2.69 (3H, s), 2.42 (1H, br.s), 1.37 (3H, t, J=7.5 Hz), 1.33 (3H, d, J=6.2 Hz). 

S^^E L (1 R)-2-f4-(5-acetvl-2-ethvl -1 H-benzimidazol-1-vnDhenvn-1-methvlethvl (4- 

methvlphenvlteulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1-(2-ethyl-1-{4-[(2R)-2-hydroxypropyl]phenyl}-1H-benzimidazol-5-yl)ethanone (step 6). 
1 H-NMR (CDCI3) S: 8.40 (1H, d, J=1.1 Hz), 7.91-7.86 (3H, m), 7.32-7.24 (4H, m), 7.17 (2H, d, 
J=7.9 Hz), 7.07 (1H, d, J=8.4 Hz), 5.09-5.03 (1H, m), 2.99-2.75 (2H, m), 2.77 (2H, q, J=7.5 
Hz), 2.67 (3H. s), 2.37 (3H, s), 1.33 (3H, t, J=7.5 Hz), 1.21 (3H, d, J=6.1 Hz). 
MS (ESI) m/z: 520 (MH + ), 518 ([M-H]"). 
[<x] 24 D +6.05° (c 0.1 18, methanol). 
EXAMPLE 250 

(1S)-2-(4-f6-CHLORO-2-ETHYL-5-rTRIFI 1 IQROMETHYL )-1 H-BENZIMIDA7QI -1 - 
YL1PHENYU-1-METHYLET HYL (4-METHYLPHENYL')SULFONYLCARBAMATF 
STEP 1 . (2S)-1-(4-(r5-chloro-2-nitro-4-(trifluorom e thvnDhenvl|amino)Dhenvl)-2-Dropanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2,4-dichloro-5-nitrobenzotrifluoride and (2S)-1-(4-aminophenyl)-2-propanol 
(step 2 of Example 248). 

1 H-NMR (CDCI 3 ) 5: 9.69 (1H, br.s), 8.58 (1H, s), 7.36 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 
Hz), 7.20 (1H, s), 4.13-4.06 (1H, m), 2.88-2.73 (2H, m), 1.48 (1H, d, J=4.2 Hz), 1.30 (3H, d, 
J=6.2 Hz). 

STEP 2. (2S)-1-(4-ff2-amino-5-chloro- 4 -arifluoromethvnDhenvnamino>Dhenvh-2-proDanol 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from (2S)-1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2- 
propanol (step 1). 
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H-NMR (CDCI3) 5: 7.17 (1H, s), 7.15 (2H, d, J=8.4 Hz), 7.06 (1H, s), 6.90 (2H, d, J=8.4 Hz), 
4.05-3.98 (1H, m), 2.79-2.61 (2H, m), 1.26 (3H, d, J=6.3 Hz). 

£I££ ^ (1 S)-2-(4-r6-chloro-2-ethvl-5-(trifluoromethvlV1 H-benzimidazoM -vHphenvll-1 - 

methvlethvl propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from (2S)-1-(4-{[2-amino-5-chloro-4-(trifiuoromethyl)phenyl]amino}phenyl)-2- 
propanol (step 2). 
MS (El) m/z: 438 (M + ). 

SIEE i (2S)-1-{4-r6-chloro-2-ethvl-5-arifluoromethviV1H-benzimidazol-1-vnphenvl)-2- 

propanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from (1S)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]^ 
methylethyl propanoate (step 3). 

H-NMR (CDCI3) 5: 8.12 (1H, s), 7.47 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.21 (1H, s), 
4.20-4.10 (1H, m), 2.95-2.83 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.56 (1H, d, J=4.2 Hz), 1.36 
(3H, t, J=7.5 Hz), 1.34 (3H, d, J=6.2 Hz). 

SIEP 5, (1S)-2-(4-r6-chloro-2-e ^ 

methvlethvl (4-methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from (2S)-1-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1-yl]phenyl}-2-propanol 
(step 4). 
m.p.: 200.3 °C 

1 H-IMMR (CDCI3) 5: 8.09 (1H, s), 7.87 (2H, d, J=8.4 Hz), 7.41 (2H, d, J=8.4 Hz), 7.31 (2H, d, 

J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.21 (1H, s), 5.06-5.00 (1H, m), 3.04-2.74 (4H, m), 2.40 

(3H, s), 1.36 (3H, t, J=7.5 Hz), 1.23 (3H, d, J=6.2 Hz). 

MS (ESI) m/z: 580 (MH + ), 578 ([M-H] "). 

[a] 24 D +1.31° (c 0.398, methanol) 

ee: 98%. 

EXAMPLE 251 

(1S)-2-(4-f6-CHLORO-2-E THYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZQL-1- 
YL1PHENYLM -METHYLE THYL (4-METHYLPHENYUSULFONYLCARBAMATE MONO-P- 
TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from (1 S)-2-{4-t6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}-1 - 
methylethyl (4-methylphenyl)sulfonylcarbamate (step 5 of Example 250). 
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H-NMR (DMSO-d6) 6: 11.91 (1H, br.s), 8.23 (1H, s), 7.75 (2H, d, J=8.3 Hz), 7.50-7.37 (9H, 
m), 7.11 (2H, d, J=8.1 Hz), 4.97-4.91 (1H, m), 2.92-2.76 (4H, m), 2.30 (3H, s), 2.27 (3H, s), 
1 .24 (3H, t, J=7.3 Hz), 1.14 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 580 (MH + ), 578 ([M-H]"). 
EXAMPLE 252 

(1 R)-2-{4-f6-CHLORO-2-ETHYL-5- (TRIFLUOROMETHYL^-1 H-BENZIMIDAZOI -1- 
YMPHENYL)-1-MFTHYLETHYLf4 -METHYLPHFNYL)SULFONYLCARBAMATE 
STEP 1 . (2R)-1-(4-{r5-chloro-2-nitro-4-(triflur» romethvnnhftnvl1amino;nhfinvl)-2-DroDanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2,4-dichloro-5-nitrobenzotrifluoride and (2R)-1-(4-aminophenyl)-2-propanol 
(step 2 of Example 249). 

1 H-NMR (CDCI 3 ) 8: 9.69 (1H, br.s), 8.58 (1H, s), 7.36 (2H, d, J=8.4 Hz). 7.24 (2H, d, J=8.4 
Hz), 7.20 (1H, s), 4.13-4.06 (1H, m), 2.88-2.73 (2H, m), 1.48 (1H, d, J=4.2 Hz), 1.30 (3H, d, 
J=6.2 Hz). 

15 STEP 2. (2R)-1-(4-(f2-amino-5-chloro-4- a rifluoromethvl)Dhen V namino)Dhenvn-2-p rn P annl 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from (2R)-1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2- 
propanol (step 1). 

1 H-NMR (CDCI 3 ) 8: 7.17 (1H, s), 7.15 (2H, d, J=8.4 Hz), 7.06 (1H, s), 6.90 (2H, d, J=8.4 Hz), 
20 4.05-3.98 (1 H, m), 2.79-2.61 (2H, m), 1 .26 (3H, d, J=6.3 Hz). 

2162 ^ (1 R)-2-|4-f6-chloro-2-ethvl-5-(trifluoromfit hvn-1 H-benzimidazol-1 -vllnhftnyl}-l - 

methvlethvl propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from (2R)-1-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)-2- 
25 propanol (step 2). 

MS (El) m/z: 438 (M + ). 

SIE£ ^ (2R)-1-(4-r6-chloro-2-ethvl- 5-(trifluoromethvn-1H-ben7imidazol-1-vl1 P hftn yl}-9. 

propanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from (1R)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}-1- 
methylethyl propanoate (step 3). 

1 H-NMR (CDCI 3 ) 8: 8.12 (1H, s), 7.47 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.21 (1H, s), 
4.20-4.10 (1H, m), 2.95-2.83 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.56 (1H, d, J=4.2 Hz). 1.36 
(3H, t, J=7.5 Hz), 1.34 (3H, d. J=6.2 Hz). 

35 ^£ ^ (1 R)-2-{4-r6-chloro-2-ethvl-5-ftrifluoromfit hvl)-1 H-benzimidazol-1 -Vllnhftnyl}-1 . 

methvlethvl (4- methvlphenvl)sulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 
3 from (2R)-1 -{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}-2-propanol 
(step 4). 
m.p.: 199.9 °C 

1 H-NMR (CDCI 3 ) 5: 10.70 (1H, br.s), 8.10 (1H, s), 7.89 (2H, d, J=8.3 Hz), 7.40 (2H, d, J=8.3 
Hz), 7.30 (2H, d, J=8.3 Hz), 7.22 (2H, d, J=8.3 Hz), 7.20 (1H, s), 5.32-5.00 (1H, m), 3.04-2.82 
(2H, m), 2.78 (2H, q, J=7.5 Hz), 2.40 (3H t s), 1.36 (3H, t, J=7.5 Hz), 1.23 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 580 (MH + ), 578 ([M-H]"). 
□ □□ 24 D -2.19° (c 0.402, methanol) 
ee: 97%. 
EXAMPLE 253 

N-(f(2-(4-f6 -CHLORQ-2-ETHYL-5-(TRIFLUOROMETHYL)-1 H-BENZIMIDAZOL-1 - 
YUPHENYL)-1-METHYL ETHYL)AMINQ1CARBONYU-4-METHYLBENZENESULFONAMIDE 
STEP 1 . 1-r4-(2-azidopropvnDhenvn -6-chloro-2-ethvl-5-(trifluoromethvn-1 H-benzimidazole 

To a stirred solution of 1-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}-2-propanol (step 8 of Example 247, 1.96 g, 5.12 mmol), triphenylphosphine (1.75 g, 
6.66 mmol) and diphenylphosphoryl azide (1.83 mg, 6.66 mmol) in tetrahydrofuran (15 ml) 
was added diethyl azodicarboxylate (1.16 mg, 6.66 mmol) at room temperature. The resulting 
mixture was stirred at temperature for 3 h, then under reflux temperature. The mixture was 
diluted with ethyl acetate and washed with water and brine. The organic layer was dried 
(Na2S04), and concentrated. Purification by flash column chromatography eluting with 
hexane/ethyl acetate (2:1) and TLC developing with hexane/ethyl acetate (1:1) afforded 769 
mg (37%) of the title compound as a slight yellow syrup. 

1 H-NMR (CDCI3) 5: 8.12 (1H, s), 7.47 (2H, d, J=8.3 Hz), 7.30 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
3.85-3.77 (1H, m), 2.92-2.89 (2H, m), 2.80 (2H, q, J=7.5 Hz), 1.37 (3H, d, J=6.6 Hz), 1.36 
(3H, t, J=7.5 Hz). 
MS (ESI) m/z: 408 (MH + ). 

SI^E 2, 2-(4-r6-chlo ro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1 -vllphenvIM - 

methvlethvlamine 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidopropy!)phenyl]-6-chloro-2-ethy!-5-(trifluoromethyl)-1 H- 
benzimidazole (step 1). 

1 H-NMR (CDCI3) 5: 8.12 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
3.49-3.26 (1H, m), 2.86-2.95 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz), 1,20 (3H, 
d, J=6.2 Hz). 

SHE 3, N-(f(2-(4-r6-chloro-2-ethvl-5-(trifiuoromethvi)-1 H-benzimidazol-1 -vl1phenvl)-1 - 

methvlethvnaminolcarbonvlM-methvlbenzenesulfonamide 
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The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-ethyl-5-(trifluoro^ 
methylethylamine (step 2). 

1 H-NMR (CDCI 3 ) 5: 8.12 (1H, s), 7.73 (2H, d, J=8.4 Hz), 7.41 (2H, d, J=8.3 Hz), 7.29-7.23 (4H, 
m), 7.17 (1H, s), 4.20-4.11 (1H, m), 2.99-2.82 (2H, m), 2.78 (2H, q, J=7.3 Hz), 2.38 (3H, s), 
1.35 (3H, t, J=7.3 Hz), 1.24 (3H, d, J=6.6 Hz). 
MS (ESI) m/z: 579 (MH + ), 577 ([M-H]"). 
EXAMPLE 254 

N-(r((1S)-2-(4-r6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZQ 

YL1PHENY LI-1-METHYLETHYL)AMINQ1CARBONYU-4-METHYLBENZENESULFONAMIDE 

STEP L 1-f4-f(2s)-2-azidoproDvl)phenvn-6-chloro-2-ethyl-5-(trifluoromethvl)-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 1 of 
Example 253 from (2R)-1 -{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}-2-propanol (step 4 of Example 252). 

H-NMR (CDCI3) 6: 8.12 (1H, s), 7.46 (2H, d, J=7.9 Hz), 7.29 (2H, d, J=7.9 Hz), 7.21 (1H, s), 
3.84-3.77 (1H, m), 2.92-2.89 (2H, m), 2.79 (2H, q t J=7.6 Hz), 1.39-1.33 (6H, m). 

STEP 2, (1S)-2-(4-r6-chloro-2-ethvl-5-(trifluoromethvn-1 H-benzimidazol-1 -vllphenvl)-1- 

methvlethvlamine 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1 -[4-[(2s)-2-azidopropyl)phenyl]-6-chloro-2-ethyl-5-(trifIuoromethyl)-1 H- 
benzimidazole (step 1). 

1 H-NMR (CDCI3) 5: 8.12 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
3.49-3.26 (1H, m), 2.86-2.65 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz), 1.20 (3H, 
d, J=6.2 Hz). 

STEP 3. N-(ff(1S)-2 -{4-r6-chloro-2-ethvl-5-(trifluoromethvl)-1 H-benzimidazol-1 -vllphenvD-l- 
methvlethvl)amino1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from (1 S)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}-1 -methylethylamine (step 2). 
m.p.: 141.0-143.0 °C 

1 H-NMR (CDCI3) 5: 8.12 (1H, s), 7.73 (2H, d, J=8.3 Hz), 7.41 (2H, d, J=8.3 Hz), 7.30 (2H, d, 
J=8.3 Hz), 7.25 (2H, d, J=8.3 Hz), 7.17 (1H, s), 6.58 (1H, d, J=7.7 Hz), 4.22-4.14 (1H, m), 
2.82-2.30 (2H, m), 2.78 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.35 (3H, t, J=7.5 Hz), 1.24 (3H, d, 
J=6.6 Hz). 

MS (ESI) m/z: 579 (MH + ), 691 ([M+CF 3 COOH-H] "). 
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[a] d -5.08° (c 0.394, methanol) 
ee: 99%. 
EXAMPLE 255 

N4r(MR)-2-(4-f6- CHLORO-2-ETHYL-5-(TRlFLUOROMETHYL)-1H-BENZIMIDAZOL-1- 

5 YL1PHENYLV1-METHYLET HYL)AMIN01CARBONYL)-4-METHYLBENZENESULFONAMIDF 

SIEE L 1-f4-f(2R)-2-azidoDrQDvl bhenvl1-6-chloro-2-ethvl-5-arifluoromethvn-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 1 of 
Example 253 from (2S)-1-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1- 
10 yl]phenyl}-2-propanol (step 4 of Example 250). 

1 H-NMR (CDCI 3 ) 5: 8.12 (1H, s), 7.46 (2H, d, J=7.9 Hz), 7.29 (2H, d, J=7.9 Hz), 7.21 (1H, s), 
3.84-3.77 (1H, m), 2.92-2.89 (2H, m), 2.79 (2H, q, J=7.6 Hz), 1.39-1.33 (6H, m). 

SIEP <L f1R)-2-(4-r6-chloro-2-et hvl-5-arifluoromethvh-1H-benzimidazol-1-vllDhenvl)-1- 

methvlethylamine 

15 The tit,e compound was prepared according to the procedure described in step 7 of 

Example 37 from 1 -[4-t(2R)-2-azidopropyl)phenyl]-6-chloro-2-ethyl-5-(trifluoromethyl)-1 H- 
benzimidazole (step 1). 

H-NMR (CDCI3) 6: 8.12 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.21 (1H, s), 
3.49-3.26 (1H, m), 2.86-2.65 (2H, m), 2.79 (2H, q, J=7.5 Hz), 1.36 (3H, t, J=7.5 Hz), 1.20 (3H, 
20 d, J=6.2 Hz). 

STEP 3. N-(r((1R)-2-(446-chloro-2 ^ 
methvlethvna mino1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from (1R)-2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1- 
25 yl]phenyl}-1-methylethylamine (step 2). 
m.p.: 138.0-141.0 °C 

1 H-NMR (CDCI3) 5: 8.12 (1H, s), 7.73 (2H, d, J-8.3 Hz), 7.41 (2H, d, J=8.3 Hz), 7.30 (2H, d, 
J=8.3 Hz), 7.25 (2H, d, J=8.3 Hz), 7.17 (1H, s), 6.58 (1H, d, J=7.7 Hz), 4.22-4.14 (1H, m), 
2.82-2.30 (2H, m), 2.78 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.35 (3H, t, J=7.5 Hz), 1.24 (3H, d, 
30 J=6.6 Hz). 

MS (ESI) m/z: 579 (MH + ), 691 ([M+CF 3 COOH-H] '). 
[a] 24 D +3.43° (c 0.408, methanol) 
ee: 99%. 
EXAMPLE 256 

35 2-{4-r6-CHLORO-2-MH-PY RAZOL-3-YLV5-(TRIFLUOROMETHYLV1H-BENZIMIDAZQL-1- 
YL1PHENYL1ETHYL (4-METHYLPHENYDSULFONYL CARBAMATE 
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SI^P L 2-(4-f6-chloro-2-nH-D V ra7 ol-3-vlV5-ftrifluoromethvn-1H-benzimidaznl-1- 

vllphenvPethanol 

A mixture of 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl) ethanol 
(step 2 of Example 104, 2.28 g, 5.85 mmol) and 1 H-pyrazole-3-carbaldehyde (562 mg, 2.85 
5 mmol) in ethanol (35 ml) was stirred under reflux temperature for 1 h. The mixture was 
concentrated and dissolved in benzene (40 ml). To this solution was added lead tetraacetate 
(2.85 g, 6.44 mmol) at rt. After stirring at room temperature for 18 h, to the mixture were 
added saturated aqueous sodium hydrogencarbonate (50 ml) and ethyl acetate. The organic 
layer was separated and washed with brine, dried (Na2S04) and concentrated. Purification 
10 by flash column chromatography eluting with dichloromethane/methanol (20:1 to 10:1), then 
dichloromethane/2-propanol (5:1) afforded 979 mg (41%) of the title compound as a slight 
brown solid. 

H-NMR (CDCI3/CD3OD = 4/1) 8: 8.12 (1H, br.s), 7.74 (1H, s), 7.59 (1H, br.s), 7.47 (2H, d, 
J=7.9 Hz), 7.34-7.30 (3H, m), 6.36 (1H, br.s), 3.87 (2H, br.t, J=6.8 Hz), 2.95 (2H, t, J=6.8 Hz). 
1 5 MS (ESI) m/z: 407 (MH + ), 405 ([M-H] "). 

^ 2-{4-r6-chloro-2-nH-Dvra7 o|-3-vn-5-arifluorometh V n-1H-benzimiria 7 nl-1- 

vllphenvDethvl (4-methvlDhenvnsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[6-chloro-2-(1 H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

20 yl]phenyl}ethanol (step 1 ). 

1 H-NMR (CDCI 3 ) 8: 8.18 (1H, s), 7.91 (2H, d, J=8.3 Hz), 7.54-7.53 (1H, m), 7.34-7.23 (8H, m), 
6.31 (1H, br.s), 4.40 (2H, t, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 2.42 (3H, s). 
MS (ESI) m/z: 604 (MH + ), 602 ([M-H] ). 
EXAMPLE 257 

25 2-{4-f6-CHL ORO-2-(1H-PYRAZOL-3-YL)-5-(TRIFLUOROMFTHYLV1H-BEN2IMIDAZOL-1- 

YL|PHENYL}ETHYL (4-METHYLPHENYUSULFONYLCARBAMATE MONO-P- 

TOLUENESULFONATF 

The title compound was prepared according to the procedure described in Example 
231 from 2-{4-[6-chloro-2-(1 H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
30 yl]phenyl}ethyl (4-methylphenyl)sulfonylcarbamate (step 2 of Example 256). 

1 H-NMR (DMSO-d6) 5: 8.24 (1H, s), 7.77-7.74 (2H, m), 7.48-7.38 (10H, m), 7.26 (1H, s), 7.11 
(2H, d, J=7.9 Hz), 6.44 (1H, br.s), 4.30-4.20 (2H, m), 2.98-2.93 (2H, m), 2.33 (3H, s), 2.27 
(3H, s). 

MS (ESI) m/z: 604 (MH + ), 602 ([M-H] - ). 
35 EXAMPLE 258 

(1SV2-f4-(2-ETHYI .-5.7-DIMETHYL-3H-IMIDAZOr4.5-B1PYRIDIN-3-YL^PHENYLl-1- 
METHYLETHYL {4-MFTHYLPHENY USULFONY1 CARBAMATE MONO-HYDROCHI ORIDF 



STEP 1 . (2S)-1-(4-r(4,6-dimethvl ^ 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2-chloro-4,6-dimethyl-3-nitropyridine (step 2 of Example 1) and (2S)-1-(4- 
aminophenyl)-2-propanol (step 2 of Example 248). 

1 H-NMR (CDCI 3 ) 5: 9.58 (1H, br.s), 7.59 (2H, d, J=8.6 Hz), 7.19 (2H, d, J=8.6 Hz), 6.53 (1H, 
s), 4.05-3.98 (1H, m), 2.82-2.63 (2H, m), 2.55 (3H, s), 2.43 (3H, s), 1.26 (3H, d, J=6.3 Hz). 
STEP 2. (2S)-1-(4-f(3-amino-4.6-di methvl-2-Dvridinvnamino]phenvl)-2-Dro panQl 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from (2S)-1-{4-[(4 I 6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}-2-propanoi (step 

1) . 

1 H-NMR (CDCI3) 5: 7.13-7.07 (4H, m), 6.60 (1H, s), 6.21 (1H, br.s), 4.02-3.91 (1H, m), 3.26 
(2H, br.s), 2.77-2.57 (2H, m), 2.37 (3H, s), 2.20 (3H, s), 1.24 (3H, d, J=6.1 Hz). 

STEP 3. (1 S)-2-[4-(2-Et h y l-5J-dimethvl-3H-imidazor4.5-b1pvridin-3-vnphenvn-1-methvlethvl 
propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from (2S)-1-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}-2-propanol (step 

2) . 

MS (El) m/z: 365 (M + ). 

STEP 4. (2S)-1-r4-(2-Ethvl-5.7-dimet hvl-3H-imidazof4.5-b1Pvridin-3-vnphenvll-2-propanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from (1S)-2-[4-(2-Ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1- 
methylethyl propanoate (step 3). 

1 H-NMR (CDCI3) 5: 7.42 (2H, d, J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 6.91 (1H, s), 4.18-4.05 (1H, 
m), 2.92-2.75 (4H, m), 2.66 (3H, s), 2.52 (3H, s), 1.34-1.25 (6H, m). 

STEP 5. (1 S)-2-f4-(2-e th y l-5,7-dimethvl-3H-imidazor4.5-b1pvridin-3-vl)phenvn-1-methvlethvl 
(4-methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from (2S)-1-[4-(2-Ethyl-5 I 7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-2-propanol (step 
4). 

1 H-NMR (CDCI 3 ) 5: 7.92 (2H, d, J=8.2 Hz), 7.33 (2H, d, J=8.2 Hz), 7.30-7.26 (4H, m), 5.14- 
5.02 (1H, m), 2.99-2.77 (4H, m), 2.66 (3H, s), 2.51 (3H, s), 2.42 (3H, s), 1.29-1.23 (6H, m). 
MS (ESI) m/z: 507 (MH + ), 505 ([M-H]*). 

STEP 6. 2-r4-(2-ethvl-5.7-dimeth yl-3H-imidazor4.5-b1pvridin-3-vnphenvn-1-methvlethvl (4- 
methvlphenvhsulfonvlcarbamate mono-hvdrochloride 

The title compound was prepared according to the procedure described in Example 
240 from (1 S)-2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1 -methylethyl 
(4-methylphenyl)sulfonylcarbamate (step 5). 




H-NMR (DMSO-d 6 ) 5: 11.92 (1H, br.s), 7.76 (2H, d, J=7.9 Hz), 7.49-7.39 (6H, m), 7.26 (1H, 
br.s), 4.98-4.88 (1H, m), 2.94-2.83 (4H, m), 2.63 (3H, s), 2.46 (3H, s), 2.34 (3H, s), 1.23 (3H, 
t, J=7.5 Hz), 1.12 (3H, d, J=6.1 Hz). 
MS (ESI) m/z: 507 [(MH) + ], 505 [(M-HVJ. 
5 □□□ 24 D -12.49° (c 1.014, methanol) 
EXAMPLE 259 

2-f4-(6-ACETYL-2-ETHYL-3H-IMI DAZOr4.5-B1PYRIDIN-3-YL)PHENYL1-1-METHYLETHYL 
(4-METHYLPHENYL)SULFONYLCARBAMATE 

STEP 1 . 1-r6-g4-r2-hvdrox vpropvnDhenyl)amino)-5-nitro-3-Dvridinvllethanone 
10 The title compound was prepared according to the procedure described in step 1 of 

Example 162 from 1-(6-chloro-5-nitro-3-pyridinyl)ethanone (Paul, B. et al. J. Med. Chem., 
1990, 33, 2231-2239.) and 1-(4-aminophenyl)-2-propanol (step 1 of Example 6). 
H-NMR (CDCI 3 ) 5: 10.37 (1H, br.s), 9.06-9.03 (2H, m), 7.60 (2H, d, J=8.3 Hz), 7.29 (2H, d, 
J=8.3 Hz), 4.10-4.00 (1H, m), 2.86-2.69 (2H, m), 2.60 (3H, s), 1.53 (1H, d, J=4.0 Hz) , 1.28 
15 (3H, d, J=6.2 Hz). 

MS (El) m/z: 315 (M + ). 

STEP 2. 1-f5-amino-6-((4-r(2-hvdroxvpr o pynphenvl)amino)-3-Pvridinvl1ethanonR 

To a solution of 1-[6-({4-[2-hydroxypropyl]phenyl}amino)-5-nitro-3-pyridinyl]ethanone 
(step 1, 1.54 g, 4.88 mmol) in tetrahydrofuran (10 ml) and ethanol (30 ml) was added 10% 

20 palladium on carbon (150 mg). The resulting mixture was stirred for 19 h under hydrogen 
atmosphere. The mixture was filtered through a pad of Celite and the filtrate was 
concentrated to afford 1 .74 g (100%) of the title compound as green syrup. 
H-NMR (CDCI3) 8: 8.46 (1H, d, J=1.8 Hz), 7.56 (1H, d, J=1.8 Hz), 7.50 (2H, d, J=8.3 Hz), 
7.20 (2H, d, J=8.3 Hz), 6.85 (1H, br.s), 3.76-3.67 (1H, m), 3.38 (2H, br.s), 2.81-2.62 (2H, m), 

25 2.53 (3H, s), 1.26 (3H, d, J=6.1 Hz). 

STEP 3. 2-r4-(6-acetvl-2-ethvl-3H-imidazof4.5-b 1pvridin-3-vl^henvll-1-methvlethvl propanoate 
The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-[5-amino-6-({4-[(2-hydroxypropyl]phenyl}amino)-3-pyridinyl]ethanone (step 
2). 

30 MS (El) m/z: 379 (M + ). 

STEP 4. 1-(2-ethyl-3-H-r2-hvdroxvpropvllD henvl)-3H-imidazor4.5-blpyridin-6-vnethanonf» 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-[4-(6-acetyl-2-ethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1-methylethyl 
propanoate (step 3). 

35 1 H-NMR (CDCI3) 8: 8.93 (1H, d, J=1.8 Hz), 8.59 (1H, d, J=1.8 Hz), 7.48 (2H, d, J=8.3 Hz), 
7.36 (2H, d, J=8.3 Hz), 4.18-4.08 (1H, m), 2.94-2.80 (2H, m), 2.68 (3H, s), 1.39 (3H, t, J=7.5 
Hz), 1.33 (3H,d, J=6.2 Hz). 
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SIEE §: 2-r4-(6-acetvl-2-ethvl-3H -i^ (4 _ 

methvlphenvDsuifonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 1-(2-ethyl-3-{4-[2-hydroxypropyl]phenyl}-3H-imidazo[4,5-b]pyridin-6-yl)ethanone (step 
4). 

1 H-NMR (CDCI 3 ) 5: 8.93 (1H, d, J=1.8 Hz), 8.60 (1H, d, J=1.8 Hz), 7.92 (2H, d, J=8.4 Hz), 
7.38-7.29 (6H, m), 5.12-5.03 (1H f m), 3.03-2.82 (4H, m), 2.69 (3H f s), 2.43 (3H, s), 1.28-1.24 
(6H, m). 

MS (ESI) m/z: 521 [(MH) + ], 519 [(M-H)"]. 
EXAMPLE 260 

(1S)-2-r4-(6-ACETYL-2- ETHYL-3H-IMIDAZOr4.5-B1PYRiDIN-3-YL)PHENYL1-1- 

METHYLE THYL (4-METHYLPHENYL^SULFONYLCARBAMATE 

STEP 1 . 1-f6-((4-f(2S)-2-hvdroxv propvnphenvl)amino)-5-nitro-3-pyridinvl1ethanone 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 1-(6-chloro-5-nitro-3-pyridinyl)ethanone (Paul, B. et al. J. Med. Chem., 
1990, 33, 2231-2239.) and (2S)-1-(4-aminophenyl)-2-propanol (step 2 of Example 248). 
H-NMR (CDCI3) 5: 10.37 (1H, br.s), 9.06-9.03 (2H, m), 7.60 (2H, d, J=8.3 Hz), 7.29 (2H, d, 
J=8.3 Hz), 4.10-4.00 (1H, m), 2.86-2.69 (2H, m), 2.60 (3H, s), 1.53 (1H, d, J=4.0 Hz) , 1.28 
(3H, d, J=6.2 Hz). 

STEP 2. 1-f5-amino-6-a4-r(2S)-2-hv d roxvproDvnDhenvllamino)-3-Dvridinvl1 ethannn^ 

The title compound was prepared according to the procedure described in step 2 of 

Example 259 from 1-[6-({4-[(2S)-2-hydroxypropyl]phenyl}amino)-5-nitro-3-pyridinyl]ethanone 
(step 1). 

1 H-NMR (CDCI3) 5: 8.46 (1H, d, J=1.8 Hz), 7.56 (1H, d, J=1.8 Hz), 7.50 (2H, d, J=8.3 Hz), 
7.20 (2H, d f J=8.3 Hz), 6.85 (1H, br.s), 3.76-3.67 (1H, m), 3.38 (2H, br.s), 2.81-2.62 (2H, m), 
2.53 (3H, s), 1.26 (3H, d, J=6.1 Hz). 

^ (1S)-2-r4-(6-acetvi-2-ethv l-3H-imidazof4.5-blPvridin-3-vnphenvn-1-methvlethvl 

propanoate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-[5-amino-6-({4-[(2S)-2-hydroxypropyl]phenyl}amino)-3-pyridinyl]ethanone 
(step 2). 

MS (El) m/z: 379 (M + ). 

STEP 4. 1 -(2-ethyl-3-{4-r(2S V2-hvdrox y propvnphenvl)-3H-imidazor4.5-b1pvridin-6-vnethanone 
The title compound was prepared according to the procedure described in step 6 of 

Example 1 from (^^-^-(e-acetyl^-ethyl-SH-imidazo^^-^pyridin-S-yOphenylJ-l-methylethyl 
propanoate (step 3). 
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H-NMR (CDCI3) 5: 8.93 (1H, d, J=1.8 Hz), 8.59 (1H, d, J=1.8 Hz), 7.48 (2H, d, J=8.3 Hz), 
7.36 (2H, d, J=8.3 Hz), 4.18-4.08 (1H, m), 2.94-2.80 (2H, m), 2.68 (3H, s), 1.39 (3H, t, J=7.5 
Hz), 1.33 (3H, d, J=6.2Hz). 

STEP 5. (1S)-2-f4-f6-acetvl-2-ethvl-3H-i midazQr4.5-b1pyridin-3-vltohenvn-1-methvlethvl (4- 
methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 1 -(2-ethyl-3-{4-[(2S)-2-hydroxypropyl]phenyl}-3H-imidazo[4,5-b]pyridin-6-yl)ethanone 
(step 4). 

1 H-NMR (CDCI3) 5: 8.93 (1H, d, J=1 .8 Hz), 8.60 (1H, d, J=1.8 Hz), 7.92 (2H, d, J=8.4 Hz), 
7.38-7.29 (6H, m), 5.12-5.03 (1H, m), 3.03-2.82 (4H, m), 2.69 (3H, s), 2.43 (3H, s), 1.28-1.24 
(6H, m). 

MS (ESI) m/z: 521 [(MHf], 519 [(M-H)1. 
EXAMPLE 261 

(1S)-2-r4-(6-ACE TYL-2-ETHYL-3H-IMIDAZOr4.5-B1PYRID|N-3-YL^PHENYI1-1- 

15 METHYLETHYL (4-METHYLP HENYUSULFONYLCARBAMATF MONO-P- 

TOLUENESULFONATF 

The title compound was prepared according to the procedure described in Example 
231 from (1S)-2-[4-(6-acetyl-2-ethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1-methylethyl (4- 
methylphenyl)sulfonylcarbamate (step 5 of Example 260). 

20 1 H-NMR (DMSO-d6) 5: 11.93 (1H, br.s), 8.90 (1H, d, J=1.8 Hz), 8.63 (1H, d, J=1.8 Hz), 7.76 
(2H, d, J=8.4 Hz), 7.38-7.29 (8H, m), 7.11 (2H, d, J=8.4 Hz), 4.96-4.87 (1H, m), 2.90-2.79 
(4H, m), 2.32 (3H, s), 2.27 (3H, s), 1 .26 (3H, t, J=7.5 Hz), 1 .1 2 (3H, d, J=6.2 Hz). 
MS (ESI) m/z: 521 [(MH)*], 519 [(M-H) - ]. 
□ □□ 24 D -8.17° (c 1.020, methanol) 

25 EXAMPLE 262 

2-{4-f6-CHLORO-2-f2-PYRIDINYL^-5 -(TRIFLUOROMETHYLW1H-RENZIMIDAZOL-1- 

YLIPHENYLIETHYLM-METH YLPHENYUSULFONYLCARBAMATF M0N0 .p. 

TOLUENESULFONATF 

STEP 1-2-{4-f6-chloro-2-(2-pvridinvn-5-ftrifl uoromethvh-1/?-benzimidazol-1-vllDhenvl^thannl 
30 A m 'xture of 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol 

(1.83 g, 5.54 mmol), 2-pyridinecarboxaldehyde (0.53 ml, 5.54 mmol), and EtOH (40 ml) was 
refluxed for 1 hour. After cooling to room temperature, the solvent was removed. The 
residue was dissolved with benzene (50 ml) and treated with Pb(OAc) 4 (3.38 g, 6.10 mmol) at 
room temperature for 1 hour. The mixture was diluted with EtOAc and the solution was 
35 washed with sat. NaHC0 3 aq. and brine. The organic fraction was dried over MgS0 4 , then 
filtered. After evaporation in vacuo, the residue was purified by silica-gel column 
chromatography eluting with hexane/EtOAc = 5/2 to afford 1 .20 g (52%) of the title compound. 
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1 H-NMR (CDCI3) 5: 8.42-8.39 (1H, m), 8.23 (1H, s), 8.10-8.07 (1H, m), 7.79-7.75 (1H, m), 
7.40-7.23 (6H, m), 3.97 (2H, t, J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz) 
MS (ESI) m/z: 418 ([M+H] + ), 476 ([M+CFaCOa] - ) 

STEP 2. 2-(4-r6-chloro-2-(2-Dvri dinvl)-5-arifluoromethvlV1/?-benzimidazol-1-vl1phen 
methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in example 
3 from 2-{4-[6-chloro-2-(2-pyridinyi)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethanol. 
1 H-NMR (CDCI3) 5: 8.39-8.37 (1H, m), 8.23 (1H, s), 8.10-8.06 (1H, m), 7.92-7.87 (2H, m), 
7.81-7.76 (1H, m), 7.33-7.18 (8H, m) ( 4.35 (2H, t, J=6.8 Hz), 2.98 (2H, t, J=6.8 Hz), 2.41 (3H, 
s) 

MS (ESI) m/z: 615 ([M+H] + ), 613 ([M-H]") 
EXAMPLE 263 

2-(4-r6-CHLORO-2-(2-PY RIDINYLV5-fTRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 

YL1PHENYL)ETHYL(4-METHYLPHENYL^SULFQNYLCARBAMATE MONQ-P- 

TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from 2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl(4- 
methylphenyl)sulfonylcarbamate. 
MS (ESI)m/z:615([M+H] + ) 
EXAMPLE 264 

N-(f(2-(4-f6-CHLORO-2-(2 -PYRIDINYLV5-(TRIFLUQROMETHYLV1H-BENZIMIDAZOL-1- 

YLIPHENYDETHYDAMIN OICARBQNYLM-METHYLBENZENESULFONAMIDE MONO-P- 
TOLUENESULFONATE 

$IEP L 6-chioro-1-r4-(2-chloro ethvl)phenvll-2-(2-pvridinvl)-5-(trifluoromethvl)-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethanol (step 1 of Example 262). 

1 H-NMR (CDCI3) 5: 8.41-8.39 (1 H, m), 8.24 (1 H, s), 8.1 1 (1 H, d, J=8.8 Hz), 7.82-7.76 (1 H, m), 
7.38 (2H, d, J=8.4 Hz), 7.35 (1H, s), 7.30-7.25 (3H, m), 3.31 (2H, t, J=7.2 Hz), 3.19 (2H, t, 
J=7.2 Hz). 

1-r4-(2-azidoethvnphenv n-6-chloro-2-(2-pvridinvl)-5-(trifluoromethvl)-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 6-chloro-1 -[4-(2-chloroethyl)phenyl]-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H- 
benzimidazole (step 1). 
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H-NMR(CDCI 3 ) 5: 8.40-8.39 (1H, m), 8.24 (1H, s), 8.10 (1H, d, J=7.9 Hz), 7.81-7.75 (1H, m), 
7.39 (2H, d, J=8.4 Hz), 7.34 (1H, s), 7.29-7.25 (3H, m), 3.61 (2H, t, J=6.8 Hz), 3.01 (2H, t, 
J=6.8Hz). 

SIEE 3, 2-(4-r6-chloro-2-(2-Dvridi nvn-5-ftrifluQromethvn-1H-benzimida7nl-1- 

vnphenvllethvlamine 

The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1H- 
benzimidazole (step 2). 

H-NMR (CDCI 3 ) 5: 8.37-8.36 (1H, m), 8.19 (1H, s), 8.03-8.00 (1H, m), 7.78-7.71 (1H, m), 
7.32-7.18 (6H, m), 3.02 (2H, t, J=6.8 Hz), 2.82 (2H, t, J=6.8 Hz), 2.17 (2H, br.s). 

§I£P ^ N-(r(2-(4-r6-chloro-2-f2-Dv ridinvn-5-arifluoromethvn-1H-benzimidazol-1- 

yllphenvl|ethvl)amino 1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1H-benzimidazol-1- 
yl]phenyl}ethylamine (step 3). 

H-NMR (CDCI3) 8: 8.42-8.39 (1H, m), 8.24 (1H, s), 8.10 (1H, d, J=8.1 Hz), 7.81-7.75 (1H, m), 
7.69 (2H, d, J=8.3 Hz), 7.33-7.24 (8H, m), 6.72-6.69 (1H, m), 3.63-3.56 (2H, m), 2.93 (2H, t, 
J=6.8 Hz), 2.38 (3H, s). 
MS (ESI) m/z: 614 [(MH) + ], 612 [(M-H)"]. 

^ N-l^^-re-chloro^-^-Dv ridinvn-S-ftrifluoromethvn-IH-benzimidazol-l. 

yllphenyl>ethyl)amino1carbonvl)-4-met hvlbenzenesulfonamide mono-p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
231 from N-{[(2-{4-[6-chloro-2-(2-pyridinyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 4). 

1 H-NMR (DMSO-d6) 5: 10.63 (1H, br.s), 8.41-8.39 (1H, m), 8.35 (1H, s), 8.08-7.95 (2H, m), 
7.75 (2H, d, J=8.3 Hz), 7.49 (2H, d, J=8.3 Hz), 7.44-7.27 (8H, m), 7.10 (2H, d, J=7.7 Hz), 
6.61-6.57 (1H, m), 3.30-3.23 (2H, m), 2.74 (2H, t, J=7.0 Hz), 2.31 (3H, s), 2.27 (3H, s). 
MS (ESI) m/z: 614 [(MH) + ], 612 [(M-H)"]. 
EXAMPLE 265 

N-(r(2-(4-r6-CHLORO-2-MH -PYRAZOL-3-YL)-5-(TRIFLUOROMETHYL>-1H- 
BENZIMIDA ZOL-1-YLlPHENYL)ETHYL)AMINOlCARBONYLl-4- 
METHYLBE NZENESULFONAMIDE MONO-P-TOLUENESULFQNATF 

S -I E £ 1 6-chloro-1-f4-(2-chloroet hvl)phenvll-2-(1H-Pvrazol-3-vl)-5-(trifluoromethvn-1H- 

benzimidazole 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethanol (step 1 , Example 255). 
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1 H-NMR (DMSO-d6) 5: 13.29 (1H, s), 8.25 (1H. s), 7.83-7.81 (1H, m), 7.52-7.43 (4H, m), 7.23 
(1H, s), 6.67-6.65 (1H, m), 3.95 (2H, t, J=7.0 Hz), 3.16 (2H, t, J=7.0 Hz). 

STFP 2. 1 -r4-(2-azidoethvnphenvl-6-chlnro-2-M H-Dv razol-3-vn-5-(trifluoromethyl)-1 H- 
benzi imidazole 

5 The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)- 

1H-benzimidazole (step 1). 

H-NMR (DMSO-d6) 5: 13.27 (1H, s), 8.25 (1H, s), 7.82 (1H, s), 7.52-7.43 (4H, m), 7.21 (1H, 
s), 6.65 (1 H, s). 3.67 (2H, t, J=7.0 Hz), 2.99 (2H, t, J=7.0 Hz). 
10 STEP 3. 2-(4-r6-chloro-2-n H-Pvrazol-3-vn-5-ariflu oromethvh-1 H-benzimidazol-1 - 

yll phenvllethvlamine 

_ The title compound was prepared according to the procedure described in step 7 of 

g Example 37 from 1 -[4-(2-azidoethyl)phenyl-6-chloro-2-(1 H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H- 

yQ benzimidazole (step 2). 

/i 15 MS (El) m/z: 405 (M + ). 

^ STEP 4. N4r(2-(4-r6-chloro-2-MH-Dvrazol-3-vn-5-rtrifluor omethvn-1 H-benzimidazol-1 - 

PJ yllDhenvDethynaminolcarbonvlM-metrivlbenze nesulfonamide 

- M The title compound was prepared according to the procedure described in step 10 

L of Example 1 from 2-{4-[6-chloro-2-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1- 

20 yl]phenyl}ethylamine (step 3). 
jjj 1 H-NMR (CDCI 3 ) 5: 8.17 (1H, s), 7.69 (2H, d, J=8.4 Hz), 7.57 (1H, d, J=2.2 Hz), 7.30-7.18 (8H, 

O m). 6.82-6.77 (1H, m), 6.60 (1H, d, J=2.2 Hz), 3.64-3.58 (2H, m), 2.91 (2H, t, J=6.4 Hz), 2.39 

(3H, s). 

STEP 5- N-(r(244-r6-chloro-2-f1H-pyrazol-3-vl)-5-(trifluoromethvl)-1 H-benzimida zol-1 - 
25 vnDhenvl)ethvl^aminolcarbnnvl\-4-methvlbenzenesul fonamide mono-n-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
231 from N-{[(2-{4-[6-chloro-2-(1 H-pyrazol-3-yl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 4). 

1 H-NMR (DMSO-d6) 8: 10.64 (1H, br.s), 8.24 (1H, s), 8.35 (1H, s), 7.78-7.75 (3H, m), 7.49- 
30 7.80 (8H, m), 7.1 1 (2H, d, J=7.9 Hz), 6.60-6.57 (1 H, m), 6.38-6.37 (1 H, m), 3.33-3.26 (2H, m), 
2.78 (2H, t, J=7.2 Hz), 2.32 (3H, s), 2.28 (3H, s). 
MS (ESI) m/z: 603 [(MH) + ], 601 [(M-H)l. 
EXAMPLE 266 

3- f3-nHI.QRO-4-l2-f(ff^-METHYLPHENYL^SULFO NYL1AMINO) 
35 CARBON YL^AMINQlETHYL>PHENYL^-2-ETHY l--5.7-DIMETHYI -3H-IMIDAZO[4,5- 

B1PYRIDINE 

STEP 1 . diethyl 2-(2-chloro-4-nitrophe nvhmalonate 
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Dieth*ma.onate (5.2 m., 34.2 mmo.) was added to the suspension of NaH (1 4 g 
34.2 mmol) ,„ 80 m, of 1.4-dioxane flowed by the successive addition of CuBr (4 9 g 34 2 
mmol) and 3-chloro-4-fluoronitrobenzene (5 0 a mm „n -ru . 

temperature for05n „ «I S »««-). D.***™,,,™ 

for 0.5 h and under reflux temperature for 12 h. The mixture was poured into 
5 water, and the precipitate was «ered of, trough a pad of ce,»e. The »a,e waZaT 
with ethyl acetate (2 * 50 ml). The organic layer was washed with brine, dried (MgSO.) and 

' * T " IS mM "'° ^ ^"^ by Si ° 2 °*™ chromatography 
developing w,,h hexane/ethyl acetate „0„, gave 7.6 g ,85%, c, the «. compound as ye,L 

10 Vt-NMR (COCW a: 8.30 (,H. d, .2.4 H 2) . 8,8 <tH, dd, .2.2, 8.6 H;,, 7 74 „„ d J- 8 6 

£™ * « * ^ H* 4.27 (2H , q , .,2 H:>, 1.29 (6H,, .7.2 H 2 , 
2 2 -' ? -o hl " m -^-" l "" rhenvll a ^f^ ~u 

To a solution of diethyl 2-(2^lorc-4-„to p henyl)malonata (step 1 76 g 24 2 
mmol, ,„ methanol (,a ml, was added 6M-NaOH (12 m„ and stirred for 1 h a, 50-C rl 

dned (M gS0 4 , and concentrated to give 4.52 g (87%, „, 6 „ e c^p^ as 

> STEP 3. methyl 2-f2^hlr,m J i.ni^ r nenv || aR ., a , a 

To a solution of 2-(2-chlor«-nitrophenyl>acetic acid (step 2 4 5 o 21 „ 

dime,, acetaie/metbanol <4,„ was added trime ^chloride O.'m 'and s irr Z 7 l 

is * ~ - s - - - ~* « «* « - * ,,6 

. STEP 4. methyl 2-(4- a mi nn .- ; . en | f , rnnhe „ r i ) „. M . 

To a solution of methyl 2.(2.chlorM-ni.ropheny1)acetate (step 3, 3.6 g 15 6 mmo.) 
« a hanol/water (4/1, were added Pe ,4.4 g, 78.0 mmo,, and NH.C, ,409 mg, 7.8 mma, ™ 
mixture was stirred for 1 h under reflux temperature. The solvent was removed a dl 
residue was d.,u,ed wi* CH,C,,The mixture was washed «, brine, dried MgSO , and 
concentrated to give 2.59 g ,83%, of title compound as orange oi, 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from methy, methyl ^hloro^ophenyl^cetat. (step 3, 
H-NMR (CDOW a: 7.04 (,H, d, .8.2 H;,, 6.72 „H, d, .2.3 Hz) , 6.54 „H. dd. .2.5. 8.2 



1 



-259- 



Hz), 3.70 (3H, s), 3.66 (2H, s). 

STEP 5. methyl (?-chlorn-4-f(4.6-dim e thvl -3-nitro-2-nN/ririin V |)aminol D h fi nvl} a ^t g t 0 

To a mixture of methyl 2-(4-amino-2-chlorophenyl)acetate (step 4, 2.6 g, 13.0 mmol) 
and 4,6-Dimethyl-3-nitro-2-pyridine (step 2 of Example 1, 2.4 g, 13.0 mmol) in DMSO was 
added diisopropylethylamine. The resulting mixture was stirred for 9 h at 50 °C. To the 
mixture was poured into water and extracted with ethyl acetate (3 x 30 ml). The organic layer 
was washed with brine, dried (MgS0 4 ) and concentrated to give a brown oil. This was purified 
by Si0 2 column chromatography with developing hexane/ethyl acetate (10/1) to give 1.4 g 
(29%) of title compound as yellow solid. 

H-NMR (CDCI 3 ) 8: 9.55 (1H, br.s), 7.90 (1H, d, J=2.2 Hz), 7.43 (1H, dd, J=2.2, 8.3 Hz), 7.24 
(1 H, d, J=8.3 Hz), 6.59 (1 H, s), 3.76 (2H, s), 3.72 (3H, s), 2.56 (3H, s), 2.46 (3H, s). 
MS (El) m/z: 349 (M + ). 

STEP 6. methyl 2-chloro-f4-f(3-amino-4 fi. d imethvl-2-nvrirlinvnamino1nhenvl^n e t a te 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from methyl {2-chloro-4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino] P henyl}acetate 
(step 5) 

1 H-NMR (CDCI3) 5: 7.26 (1H, d, J=2.2 Hz), 7.20 (1H, d, J=8.3 Hz), 7.00 (1H, dd, J=2.2, 8.3 
Hz), 6.64 (1 H, s), 6.37 (1 H, br.s), 3.70 (3H, s), 3.27 (1 H, br.s), 2.68 (3H, s), 2.38 (3H s) 2 20 
(3H, s). 

STEP 7. methyl 2.f2-chloro-4-(2 -eth V l-5, 7-dim et hvl-3W m id a7 nr4 R-6l DV ridin-3-vn r,hgn„i»th y l 
acetate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from methyl 2-chloro-{4-[(3-amino-4,6-dimethyl-2-pyridin y l)amino]phenyl}acetate 
(step 6) 

1 H-NMR (CDCI3) 5: 7.50 (1H, d, 8.3 Hz), 7.47 (1H, d, J=2.2 Hz), 7.31 (1H, dd, J=2.2, 8.3 Hz), 
6.92 (1H, s), 3.87 (2H, s), 3.77 (3H, s), 2.85 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.53 (3H, s) 1 31 
(3H, t, J=7.5 Hz). 
MS (El) m/z: 357 (M + ). 

STEP 8. 2-f2-chloro-4-(2- ethyl-5 1 7-dimethvl- 3 /y-imid a 7nr4 S-61 PV ridin-3-vn nhenvlethannl 

To a solution of methyl 2-[2-chloro-4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin- 
3-yl) phenylethyl acetate (step 7, 1 .13 g, 3.15 mmol) was added carefully LAH and stirred for 1 
h at room temperature. The reaction was quenched with water and the mixture was diluted 
with ethyl acetate (50 ml). To this mixture was added saturated potassium sodium tartarate 
aqueous solution (50 ml) and stirred for 2.5 h. The organic layer was separated and aqueous 
layer was extracted with ethyl acetate (2 x 20 ml). The combined organic layer was washed 
with brine, dried (Mg2S04) and concentrated to give 1.0 g of title compound as white solid. 
1 H-NMR (CDCI3) 5: 7.41-7.53 (2H, m), 7.25-7.29 (1H, m), 6.92 (1H, s), 3.96 (2H, m), 3.11(3H, 
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t, J=7.4 Hz), 2.82 (2H, m), 2.65 (3H, s), 2.53 (3H, s),1.30 (3H, t, J=7.4 Hz). 
MS (El) m/z: 329 (M + ). 

STEP9.3-f3-chloro-4-(2-chloroethvnph fi ny l -2-eth V l-5.7-dimethvl-3H-imiriazor4.5-b1 0 vririinP 

The title compound was prepared according to the procedure described in step 7 of 

Example 1 from methyl 2-[2-chloro-4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3- 
yl)phenylethanol (step 8) 

H-NMR (CDCI 3 ) 5: 7.45-7.52 (2H, m), 7.23-7.31 (1H, m), 6.92 (1H, s), 3.82 (2H. t, J=7.3 Hz), 
3.29 (2H, t, J=7.3 Hz), 2.83 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.30 (3H t J=7 6 
Hz). 

STEP 10. 3-f4-(2-azidoethyl)- 3-chlorop henvl- ? -ethvl-5.7-dimethvl-3H-imiri a 7nr4.5-fclD V ririinP 

The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 3-[3-chloro-4-(2-chloroethyl)phenyl-2-ethyl-5,7-dimethyl-3W-imidazo[4,5- 
b]pyridine (step 9) 



H-NMR (CDCI3) 5: 7.45-7.48 (2H, m), 7.29 (1H, dd, J=2.1, 7.9 Hz), 6.92 (1H, s), 3.62 (1H, t, 
J=7.1 Hz), 3.12 (1H, t, J=7.3 Hz), 2.83 (2H, q, J=7.4 Hz), 2.65 (3H. s), 2.53 (3H, s),1.30 (3H t 
J=7.4Hz). 

11 2-f2-chloro-4-(-2-ethvl-5.7. dimethvl-3H-imidazor4.5-ft1nvriHin..^. 

vDohenvllethanaminp 

To a solution of methyl 3-[4-(2-azidoethyl)-3-chlorophenyl-2-ethyl-5,7-dimethyl-3H- 
imidazo[4,5-D]pyridine (step 10, 430 mg, 1.2 mmol) in ethanol/water (4/1) were added Fe (335 
mg, 6.0 mmol) and NH 4 CI (409 mg, 7.8 mmol). The mixture was stirred for 1 h under reflux 
temperature. The solvent was removed and the residue was diluted with CH 2 CI 2 .The mixture 
was washed with brine, dried (MgS0 4 ) and concentrated to give 390 mg of title compound as 
orange oil. 

H-NMR (CDCI3) 5: 7.44 (2H, d, J=7.4 Hz), 7.25 (1H, m), 6.92 (1H, s), 2.92-3.15 (6H, m), 2.83 
(2H, q, J=7.4 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.30 (3H, t, J=7.4 Hz). 

SIgE ^ 2-f2-chloro-4-r-2-ethyl-5.7-rii methvl-3H.imidazor4.5-b1 pyririin-r=t- 

vDphenvnethanaminft 

The title compound was prepared according to the procedure described in step 10 

30 of Example 1 from, 2-[2-chloro-4-(-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-fc]pyridin-3- 
yl)phenyl]ethanamine (Step 11) 

H-NMR (CDCI3) 8: 7.83 (2H, d, J=8.4 Hz), 7.28-7.36 (4H, m), 7.14 (1H, d, J=7.7 Hz), 6.92 
(1H, s), 6.28 (1H, br.s),, 3.58 (2H, dt, J=6.3 Hz), 3.02 (2H, t, J=6.4 Hz), 2.74 (2H, q, J=7.6 Hz) 
2.66 (3H, s), 2.45 (3H, s), 2.41 (3H, s),1 .25 (3H, t, J=7.6 Hz). 
35 MS (ESI) m/z: 526 (M + ). 
EXAMPLE 267 

3-(2-CHLORO-4-{?-rgrr4-METHYI .PHENYL 1SUI.FONYL1AMINO} 
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CARBONYL)AMINQ1ETHYL)PHENYl^ -2-ETHYL-5 7-niMETHYL-3H-IMIDAZOf4.5- 
B1PYRIDINE 

STEP 1 . 2-f3-chloro-4-r(4.6-dimethvl-3-nitr o-2-pvridinvnaminolDhenvl^thannl 

The title compound was prepared according to the procedure described in step 3 of 
5 Example 1 from 4,6-Dimethyl-3-nitro-2-pyridine (0.66 g, 3.8 mmol, step 2 of Example 1) and 
4-amino-2-chloro-phenylethanol (0.72 g, 3.8 mmol, Eur. J. Med. Chem., 1996, 31, 133.). 
H-NMR (CDCI 3 ) 5: 9.85 (1H, s), 8.37 (1H, d, J=8.4 Hz), 7.31 (1H, d, J=2.0 Hz), 7.14 (1H, dd, 
J=2.0, 8.3 Hz), 6.60 (1H, s), 3.87 (2H, dt, J=6.2, 6.4 Hz), 2.84 (2H, t, J= 6.4Hz), 2.56 (3H, s), 
2.46 (3H, s), 1 .40 (1 H, t, J= 6.2Hz). 
10 MS (El) m/z: 321 (M + ). 

STEP 2. methyl 3-chloro-(4-r(3-amino-4.6-dim e thvl-2-DvridinvnaminolDhen Y l} ftth a nr.i 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 2-{3-chloro-4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 



15 
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1 



H-NMR (CDCI3) 5: 7.26 (1H, d, J=2.2 Hz), 7.20 (1H, d, J=8.3 Hz), 7.00 (1H, dd, J=2.2, 8.3 
Hz), 6.64 (1H, s), 6.37 (1H, br.s), 3.70 (3H, s), 3.27 (1H, br.s), 2.68 (3H, s), 2.38 (3H, s) 2 20 
(3H, s). 

2-f2-chloro-4-(2-ethvl-5.7-dimeth y|-3H-imida7nf4.5-olDvridin-3-vMphenvlethyl 



STEP 3. 



propionate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 3-chloro-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyl propionate 
(step 2). 

H-NMR (CDCI3) 5: 7.50 (1H, d, 8.3 Hz). 7.47 (1H, d, J=2.2 Hz), 7.31 (1H, dd, J=2.2, 8.3 Hz), 
6.92 (1H, s), 3.87 (2H, s), 3.77 (3H. s), 2.85 (2H, q, J=7.5 Hz), 2.65 (3H, s). 2.53 (3H, s), 1.31 
5 (3H, t, J=7.5 Hz). 

MS (El) m/z: 357 (M + ). 

STEP 4. 2-r3-chloro-4-(2-ethyl-5,7-dimethvl-3H-imid a zor4.5-fa1 DV ririin-3-vl) phenvlethannl 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from methyl 2-[2-chloro-4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-D]pyridin-3-yl) 
) phenylethyl propionate (step 3). 

1 H-NMR (CDCI3) 5: 7.51 (1H, s), 7.34 (2H, s), 6.91 (1H, s), 3.96 (2H, dd, J=6.2, 12.0 Hz), 2.96 
(2H, t, J=7.4 Hz), 2.70 (2H, m), 2.66 (3H, s), 2.51 (3H, s), 1.67 (1H, br.t, J=6.2 Hz), 1.28 (3H, 
t, J=7.4 Hz). 
MS (ESI) m/z: 329 (M + ). 

STEP 5. 3-r2-chloro-4-(2-chloroethvl)phenvl-2-ethvl -5.7-dimethvl-3H-imidazor4.5-blpvridine 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-[3-chloro-4-(2-ethyl-5.7-dimethyl-3AV-imidazo[4,5-ft]pyridin-3-yl) 
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phenylethanol (step 4). 

H-NMR (CDCI3) 8: 7.49 (1H, d, J=1.3 Hz), 7.34-7.49 (2H, m), 6.91 (1H, s), 3.80 (2H, t, J=7.2 
Hz), 3.17 (2H, t, J=7.0 Hz), 2.60-2.85 (2H, m), 2.66 (3H, s), 2.51 (3H, s), 1.28 (3H t J=7 5 
Hz). 

MS (El) m/z: 347 [(M-H)"]. 

STEP 6. 3-f4-f2-azidoeth^)-3-chlorophenvl-2-eth V l-5 7-dimP thvl-3H-imiri a7 nf4.5-6lD V ridin ft 

The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 3-[2-chloro-4-(2-chloroethyl)phenyl-2-ethyl-5,7-dimethyl-3«-imidazo[4,5- 
6]pyridine (step 5). 

1 H-NMR (CDCI3) 5: 7.49 (1H, m, J=1.8 Hz), 7.31-7.38 (2H, m), 6.91 (1H, s), 3.62 (2H, t, J=7.0 
Hz), 2.98 (2H, t, J=7.3 Hz), 2.60-2.80 (2H. m), 2.66 (3H, s), 2.51 (3H, s), 1.27 (3H t J=7 5 
Hz). 

MS (El) m/z: 354 (M + ). 

STEP 7. 2-r3-ch| 0 ro-4-f-2-ethyl-5 7-dimethvl-3H-imidazof4.5./,mvnriin - 3- v |) Dhe nvneth a n a min 0 
To a stirred solution of 3-[4-(2-azidoethyl)-3-chlorophenyl-2-ethyl-5,7-dimethyl-3W- 
imidazo[4,5-6]pyridine (step 6, 149 mg, 0.4 mmol) in THF (4 ml) was added 
triphenylphosphine (116 mg, 0.4 mmol) at room temperature. After completion of the 
addition, the stirring was continued for an additional 2.5 h at the same temperature and 3.5 h 
under reflux temperature. To the resulting mixture was added H z O (1.0 ml) at room 
temperature, and the solvent was removed. The mixture was dissolved in CH 2 CI 2 (100 ml) 
washed with brine. The Organic layer was dried (MgS0 4 ), and concentrated to give a yellow 
oil. 

MS (El) m/z: 328 (M + ). 

STEP 8. 2-r3-chloro-4-(-2-ethyl-5 7-dim ethyl-3H -i m i d azof4.5-b 1 ovrid i n. 3 . V |) D henvneth a n fl m i n Q 
The title compound was prepared according to the procedure described in step 10 

of Example 1 from 2-[3-chloro-4-(-2-ethyl-5,7-dimethyl-3ry-imidazo[4,5-t]pyridin-3- 
yl)phenyl]ethanamine (step 7). 

H-NMR (CDCI3) 5: 7.88 (1H, s), 7.85 (1H, s), 7.19-7.34 (5H, m), 6.92 (1H, s), 6.94 (1H, s), 
6.13 (1H, br.s), 3.54 (2H, m). 2.78 (2H, t, J=6.4 Hz), 2.67 (3H, s), 2.63 (3H, m). 2.42 (3H s) 
2.40 (3H, s), 1 .25 (3H, t, J=7.5 Hz). 
MS (El) m/z: 526 (M + ). 
EXAMPLE 268 

2-ETHYL-3-(3-METHOXY-4-(?-rar(4-MFTHYI P HENYUSI II FQNYL1AMINQ1 

CARBONYL)AMIN 01ET HYL)PH F NYL)-5.7-niMFTHYL-3H-IMIDA7n f4 .5-BlPYRiniNF 
STEP 1 . diethyl 2-(2-me thoxv-4-nitrophenvl)malonatR 

The title compound was prepared according to the procedure described in step 1 of 
Example 266 from 4-bromo-3-methoxynitrobenzene. 
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H-NMR (CDCI3) 6: 7.78 (1H, dd. J=2.2, 8.4 Hz), 7.75 (1H, d, J=2.2 Hz), 7.54 (1H. d, J=8.4 
Hz), 5.15 (1H, s), 4.25 (2H, q, J=7.2 Hz), 4.25 (2H, q, J=7.2 Hz), 3.94 (3H, s), 1.28 (6H, t, 
J=7.2Hz). 

STEP 2. 2-(2 -methoxv-4-nitrophenvl)acetic acid 

The title compound was prepared according to the procedure described in step 2 of 
Example 266 from diethyl 2-(2-methoxy-4-nitrophenyl)malonate (step 1). 
H-NMR (CDCI3) 8: 12.4 (1H, br.s), 7.82 (1H, dd, J=2.2, 8.4 Hz), 7.75 (1H, dd, J=2.2 Hz), 7.50 
(1H, d, J=8.4 Hz), 3.90 (3H, s), 3.66 (2H, s). 
STEP 3. met hyl 2-(2-methoxv-4-nitrophenvnacetate 

To a solution of 2-(2-methoxy-4-nitrophenyl)acetic acid (step 2, 1.2 g, 5.5 mmol) in 
methanol/dichloromethane (11 ml, 1/1) was added trimethylsillyldiazomethane (2 M, 5.6 ml, 
11.8 mmol) and stirred for 10 min at room temperature. The mixture was quenched with 
saturated citric acid aqueous solution and the extracted with ethyl acetate (3 x 20 ml). The 
organic layer was washed with brine, dried (MgS0 4 ) and concentrated to give 1.2 g of title 
1 5 compound as orange solid. 

1 H-NMR (CDCI3) 8: 7.83 (1H, dd, J=2.2, 8.3 Hz), 7.73 (1H, dd, J=2.2 Hz), 7.34 (1H, d, J=8.1 

Hz), 3.93 (3H, s), 3.71 (2H, s), 3.71 (3H, s). 

STEP 4. methyl 2-(4-amino-2-methoxvphenvnacetate 

To a solution of methyl 2-(2-methoxy-4-nitrophenyl) acetate (step 3, 1.2 g, 5.5 mmol) 
in methanol (10 ml) was added 10% Pd/C (130 mg, 0.12 mmol) and stirred under hydrogen 
atmosphere for 3 h at room temperature. The catalyst was filtered off through a pad of celite 
and well washed with ethanol and ethyl acetate. The filtrate was concentrated to give 1.1 g of 
title compound as pink oil. 

1 H-NMR (CDCI3) 8: 6.94 (1H, d, J=7.7 Hz), 6.26 (1H, d, J=2.0 Hz), 6.23 (1H, s), 3.70 (3H, s), 
25 3.76 (3H, s), 3.67 (3H, s) , 3.52 (2H, s). 

STEP 5. methyl {4-f(4,6-dimethvl-3-nitro-2-Dvridin v namino1-2-mftthoxvDhenvl^r : fit a t f > 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from methyl 2-(4-amino-2-methoxyphenyl) acetate (step 4). 

1 H-NMR (CDCI3) 8: 9.60 (1H, s), 7.47 (1H, d, J=1.7 Hz), 7.06-7.15 (2H, m), 6.55 (1H, s), 3.84 
30 (3H, s), 3.69 (3H, s), 3.62 (2H, s), 2.56 (3H, s), 2.44 (3H, s). 
MS (El) m/z: 345 (M + ). 

STEP 6. methyl (4-r(3-amino-4.6-dimethvl-2-n V ri dinvl)amino1-2-methoxvDhenvi;ar-.fit a te 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from methyl {4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]-2-methoxyphenyl}acetate 
35 (step 5). 

H-NMR (CDCI3) 8: 7.03 (1H, d, J=5.1 Hz), 7.02 (1H, s), 6.60 (1H, s), 6.57 (1H, dd, J=2.2, 8.3 
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Hz), 3.79 (3H, s), 3.68 (3H, s), 3.56 (2H, s), 3.25-3.35(br.s, 2H), 2.38 (3H. s), 2.20 (3H, s). 
MS (El) m/z: 315 (M + ). 

^£ 7 - D3Mby! 2-f4-(2-ethvl- 5.7-dimethvl-3A7-imidazQf4.5-6lDvridin-3-vn-?- 

methoxyphenvlethvl acetate 

5 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from methyl {4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]-2-methoxyphenyl}acetate 
(step 6). 

H-NMR (CDCI 3 ) 6: 7.36 (1H, d, J=7.9 Hz), 6.89-6.99 (3H, m), 3.84 (2H, s), 3.74 (3H, s), 3.71 
(2H, s), 2.85 (2H, q, J=7.5 Hz), 2.66 (3H, s), 2.53 (3H, s), 1.30 (3H, t, J=7.5 Hz). 
10 MS (El) m/z: 353 (M + ). 

STEP8.2-r4-(2-ethvl-5,7-dimethvl-3Ay-imidazor4.5 - blDvridin-3- V n-2-methoxvnh ft n Y l ft th a nni 

The title compound was prepared according to the procedure described in step 8 of 
Example 266 from methyl 2-[4-(2-ethyl-5,7-dimethyl-3Ay-imidazo[4,5-ib]pyridin-3-yl)-2- 
methoxyphenylethyl acetate (step 7). 

15 1 H-NMR (CDCI 3 ) 5: 7.33 (1H, d, J=7.7 Hz), 6.87-6.95 (3H, m), 3.90 (2H, dt, J=6.0, 6.2 Hz), 
3.84 (3H, s), 2.98(2H, t, J=6.4 Hz), 2.84(2H, q, J=7.5 Hz), 2.66 (3H, s), 2.53 (3H, s), 1.76 (1H, 
br.t), 1 .30 (3H, t, J=7.5 Hz). 
MS (El) m/z: 324 [(M-H)"]. 

STEP 9. 3-r4-(2-chloroethyl)-3-methoxvDhenvl-2-et h vl-5.7-dimethv|.3H-imida7n[4.5-b1Pvridine 
The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3-yl)-2- 
methoxyphenylethanol (step 8). 

1 H-NMR (CDCI3) 8: 7.33 (1H, d, J=7.7 Hz), 6.87-6.94 (3H, m), 3.84 (3H, s), 3.77 (3H, t. J=7.6 
Hz), 3.16 (2H, t. J=7.3 Hz), 2.84 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.53 (3H, s), 1.30 (3H, t, 
5 J=7.6 Hz). 

STEP 1 0. 3-f4-(2-a7irioethvl)-3-methoxvDhenvl-?- e thvl-5.7-dimethvl-3AV-imida?or4.5-blDvririin ft 
The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 3-[4-(2-chloroethyl)-3-methoxyphenyl-2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
fcjpyridine (step 9). 

1 H-NMR (CDCI3) 8: 7.45-7.48 (2H, m), 7.29 (1H, dd,J=2.1, 7.9 Hz), 6.92 (1H, s), 3.62 (1H, t, 
J=7.1 Hz), 3.12 (1H, t, J=7.3 Hz), 2.83 (2H, q, J=7.4 Hz), 2.65 (3H, s), 2.53 (3H, s), 1.30 (3H, 
t, J=7.4 Hz). 

S - T ^ E 2-f4-(-2-ethvl-5.7-dimethy |-3H-imida7nr4.5-blpvridin-3- Y l-9- 

methoxvtohenvnethanamine 

The title compound was prepared according to the procedure described in step 9 of 

Example 1 from 3-[4-(2-azidoethyl)-3-methoxyphenyl-2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
b]pyridine (step 10). 
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H-NMR (CDCI3) 5: 7.30 (1H, d, J=7.7 Hz), 6.92 (1H, dd, J=2.0, 7.9 Hz), 6.91 (1H, br.s), 6.86 

(1H, d, J=2.0 Hz), 3.83 (3H, s), 2.65 (3H, s), 2.99 (2H, br.t, J=4.5 Hz), 2.85 (2H, q, J=8.3 Hz), 

2.84 (2H, q, J=7.7 Hz), 2.66 (3H, s), 2.53 (3H, s), 1.29 (3H, t, J=7.7 Hz). 

STEP 12. 2-ethvl-(3-methoxv-4-(2-r (ff(4-meth v lnhenvnsulfon V l1amino>carbonvn 

5 amino1ethv[>Dhenvn-5.7- dimethvl-3/-y-imidazor4.5-dlpvridine 

The title compound was prepared according to the procedure described in step 10 

of Example 1 from 2-[4-(-2-ethyl-5.7-dimethyl-3W-imidazo[4,5-6]pyridin-3-yl-2-methoxy)phenyl] 
ethanamine (step 1 1 ). 

H-NMR (CDCI3) 5: 7.86 (2H, d, J=8.3 Hz), 7.30 (4H, m), 7.14 (1H, d, J=8.1 Hz), 7.01 (1H, d, 
i0 J=7.9 Hz), 6.92 (1H, s), 6.79 (1H, d, J=2.0 Hz), 6.63 (1H,dd, J=1.8, 7.7 Hz), 6.04 (1H, br.t, 
J=5.1 Hz), 3.74 (3H, s), 3.51 (2H, dt, J=6.0 Hz), 2.85 (2H, t, J=6.2 Hz), 2.70 (2H, q, J=7.5 Hz), 
2.66 (3H, s), 2.44 (3H, s), 2.41 (3H, s), 1 .23 (3H, t, J=7.5 Hz). 
MS (ESI) m/z: 522 [(M+Hf], 520 [(M-H)"]. 
EXAMPLE 269 

5 2-ETHYL-3-(3-METHYL-4-f2- r(ffl4-METHYI PHENYUSULFQNYLIAMINOl 

CARBONYUAMINOIETHYUPHENYI l5.7-DIMETHY|_-3H-IMIDAZOr4.5-BlPYRiniNF 
STEP 1 . diethyl 2-( 2-methvl-4-nitrophenvnmalonatR 

The title compound was prepared according to the procedure described in step 1 of 
Example 268 from 4-bromo-3-methylnitrobenzene. 

1 H-NMR (CDCI3) 8: 8.10 (1H, s), 8.05-8.10 (1H, m), 7.62 (1H, d, J=9.2 Hz), 4.93 (1H, s), 4.26 
(2H, q, J=7.3 Hz), 4.25 (2H, q, J=7.3Hz), 2.46 (3H, s), 1 .28 (6H, t, J=7.3 Hz). 
STEP 2. 2-(2-met hvl-4-nitrophenvl)acetic acid 

The title compound was prepared according to the procedure described in step 2 of 
Example 266 from diethyl 2-(2-methyl-4-nitrophenyl) malonate (step 1) 

H-NMR (CDCI3) 8: 8.08 (1H, br.s), 8.02 (1H, dd, J=8.6 Hz), 7.49 (1H, d, J=8.4 Hz), 3.77 (2H, 
s), 2.35 (3H, s). 

STEP 3. methyl 2-(2-methvl-4-nitrophenvnacetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 266 from 2-(2-methyl-4-nitrophenyl)acetic acid (step 2). 

1 H-NMR (CDCI3) 8: 8.07 (1H, d, J=2.1 Hz), 8.02 (1H, dd, J=2.3, 5.9 Hz), 7.36 (1H, d, J=8.4 
Hz). 3.74 (2H, s), 3.71 (3H, s), 2.42 (3H, s). 
STEP 4. methvl 2-( 4-amino-2-methvlphenvl)acetatfi 

The title compound was prepared according to the procedure described in step 4 of 
Example 268 from methyl 2-(2-methyl-4-nitrophenyl)acetate (step 3) 

1 H-NMR (CDCI 3 ) 8: 6.97 (1H, d, J=7.9 Hz), 6.48-6.52 (2H,m), 3.67 (3H, s), 3.57 (2H, br.s), 
3.53 (3H, s), 2.22 (3H, s). 
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STEP 5. methyl M-r(4.6-dimeth v l-3-nitro-2-ovrid invl)amino1-2-methvlDhenvl^nfit a te 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from methyl 2-(4-amino-2-methylphenyl) acetate (step 4). 

H-NMR (CDCI 3 ) 5: 7.54 (1H, br.d, J=8.3 Hz), 7.38 (1H, br.s), 7.17 (1H, d, J=8.39 Hz), 6.52 
5 (1 H, s), 3.69 (3H, s), 3.63 (2H, s), 2.55 (3H, s), 2.43 (3H, s), 2.32 (3H, s). 
MS (El) m/z: 345 (M + ). 

STEP 6. methyl {4-rf3-amino-4,6-dimethvl-2-Dvridi n vnamino1-2-methvlDhenvl^rfit a t P 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from methyl {4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]-2-methylphenyl}acetate 
10 (step 5). 

1 H-NMR (CDCI3) 5: 7.07 (1H, d, J=9.0 Hz). 6.91-6.93 (2H. m), 6.62 (1H, s), 6.36 (1H, br.s), 
3.79 (3H, s), 3.67 (3H, s), 3.57 (2H, s), 3.30 (br.s, 2H), 2.37 (3H, s), 2.26 (3H, s), 2.2 (3H, s). 
STEP 7. methyl 2-f4-(2-ethvl-5,7-dimethvl-3H-imiri a7 or4.5-fclDvridin-3-vlV2-methvlnh fi nvl>>th Y l 



acetate 



15 



The title compound was prepared according to the procedure described in step 5 of 

jjj Example 1 from methyl {4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]-2-methylphenyl}acetate 

** (step 6). 

j** 1 H-NMR (CDCI,) 5: 7.39 (1 H, d, J=7.6 Hz). 7.1 7-7.25 (2H, m), 6.90 (1 H, s), 3.74 (3H, s). 3.72 

P (2H. s). 2.82 (2H, q, J=7.4 Hz). 2.65 (3H, s). 2.52 (3H, s), 2.40 (3H, s), 1 .28 (3H, t, J=7 6 Hz) 

20 MS (El) m/z: 337 (M + ). 

Q STEP 8. 2-f4-(2-ethyl-5.7-dim ethyl-3 Ay-imi daz or4.5-blDvridin-3-vn-2-methylphenvleth a nol 

N» The title compound was prepared according to the procedure described in step 8 of 

Example 266 from methyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)-2- 

methylphenylethyl acetate (step 7). 

25 H-NMR (CDCI3) 8: 7.35 (1H, d, J=7.9 Hz), 7.17 (1H, s), 7.16 (1H, d, J=7.9 Hz). 6.90 (1H. s), 
3.84 (2H, dt, J=6.8 Hz), 2.96 (2H, t. J=7.0 Hz). 2.81 (2H, q. J=7.5 Hz), 2.66 (3H. s), 2.52 (3H. 
s), 2.40 (s, 3H). 1 .91 (1 H, br.t), 1 .28 (3H, t. J=7.5 Hz). 
MS (El) m/z: 324 [(M-H) - ]. 

STEP 9. 3-r4-(2-chloroethvl)-3-methvlnh e nvl-2-ethvl-5.7-dimeth V l-3H-imidazor4.5-ftln V ririinP 
30 The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-[4-(2-ethyl-5.7-dimethyl-3W-imidazo[4,5-b]pyridin-3-yl)-2- 
methylphenylethanol (step 8). 

1 H-NMR (CDCI3) 8: 7.35 (1H. d, J=8.4 Hz). 7.17-7.19 (2H. m), 6.90 (1H, s), 3.75 (2H, t, J=7.6 
Hz), 3.17 (2H, t. J=7.6 Hz), 2.81 (2H, q, J=7.5 Hz), 2.65 (3H, s), 2.41 (3H, s), 2.36 (3H, s), 
35 1.28 (3H, t, J=7.5 Hz). 

STEP 10. 3-f4-(2-azidoethvl)-3-methvlph e nvl-2-ethvl-5.7-dimethvl-3H-imidazof4.5-ft]p vririinP 
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The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 3-f4-(2-chloroethyl)-3-methylphenyl-2-ethyl-5,7-dimethyl-3W-imidazo[4,5- 
6]pyridine (step 9). 

1 H-NMR (CDCI 3 ) 8: 7.34 (1H, d, J=8.7 Hz ), 7.19-7.26 (2H, m), 6.90 (1H, s), 3.62 (1H, t, J=7.1 
Hz), 3.56 (2H, t, J=7.6 Hz) , 2.99 (2H, t, J=7.6 Hz), 2.81 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.52 
(3H, s) , 2.41 (3H, s), 1.27 (3H, t, J=7.6 Hz). 

11 2-f4-f-2-ethv l-5.7-dimethYl-3H-imidazor4.5-fclDvridin-3-Yl-?- 

methvDphenvnethanamine 

The title compound was prepared according to the procedure described in step 9 of 

Example 1 from 3-[4-(2-azidoethyl)-3-methylphenyl-2-ethyl-5,7-dimethyl-3H-imidazo[4,5- 
fcjpyridine (step 10). 

1 H-NMR (CDCI3) 5: 7.32 (1H, d, J=7.7 Hz), 7.14-7.16 (2H, m), 6.91 (1H, br.s), 6.90 (1H, s), 
3.02 (2H, br.t, J=7.3 Hz), 2.77-2.87 (4H, m), 2.65 (3H, s), 2.53 (3H, s), 2.40 (3H, s), 1.28 (3H, 
t, J=7.5 Hz). 

15 . 2-ethvl-(3-methvl-4-f2-r(W4. 

methylphenvl)sulfonvnamino)ca rbonvnaminnlethvl>ohenvn-5.7-dimethvl-3H-imidazof4.5- 
tolovridine 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-[4-(-2-ethyl-5,7-dimethyl-3H-imidazo[4,5-fc]pyridin-3-yl-2- 
20 methyl)phenyl]ethanamine (step 1 1 ). 

H-NMR (CDCI3) 8: 7.86 (1H, d, J=8.0 Hz), 7.31 (1H, d, J=8.0 Hz), 7.03 (1H, d, J=7.9 Hz), 
6.91 (1H, s), 6.85 (1H, d, J=8.4 Hz), 6.07-6.11 (1H, m), 3.51 (2H, q, J=6.4 Hz), 2.85 (2H, t, 
J=6.4 Hz), 261-2.69 (2H, m), 2.69 (3H. s), 2.44 (3H, s), 2.28 (3H, s), 1 .23 (3H, t, J=7.5 Hz). 
MS (ESI) m/z: 506 [(M+H) + ], 504 [(M-H)l. 
25 EXAMPLE 270 

6-C HLORO-2-ETHYL-1-(6-f2-rarr4-METHYLPHENYL)SULFONYLlAMINn} 

CARBONYL)AMINOlFTHYD-3-PYRI DINYLV5-rTRIFLUOROMETHYL)-1H-BENZIMinA7ni F 
STEP 1 i4-amino-2-pvridinvMacetonitrile 

The title compound was prepared according to the procedure described in step 2 of 
30 Example 28 from (4-nitro-2-pyridinyl)acetonitrile (8.6 g, 52.9 mmol, Katz; R. B.; Voyle, M., 
Synthesis., 1989, 4, 314.). 

H-NMR (CDCI3) 8: 8.04 (1H, d, J=2.8 Hz), 7.17 (1H, d, J=8.2 Hz), 6.99 (1H, dd, J=2.8, 8.4 
Hz), 3.81 (2H, s), 3.76 (2H, br.s). 

STEP 2. (5-r5-chloro-2-nit ro4-arifluoromehvnanilino1-2-pvridinvl)acetonitrile 
35 Tne title compound was prepared according to the procedure described in step 3 of 

Example 1 from (5-aminopyridine-2-yl)acetonitrile (step 1). 
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H-NMR (CDCI3) 5: 9.66 (1H, s), 8.60 (2H,m), 7.71 (1H, dd, J=2.6, 8.4 Hz), 7.60 (1H, d, J=8.3 
Hz), 7.13 (1H, s), 4.03 (2H, s) 
MS (El) m/z: 356 (M + ). 

STEP 3. {5-f2-amino-5-chlo ro-4-(trifluoromehvl)anilino1-2-Dvridinvl)acetonitrile 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-2-pyridinyl}acetonitrile (step 2). 
1 H-NMR (CDCI3) 8: 8.25 (1H, d, J=2.1 Hz), 7.12-7.34 (3H, m), 5.47 (1H, br.s), 3.89 (2H, s), 
3.78 (2H, br.s). 

STEP 4. {5-f6-chloro-2-ethvl-5-(trifluoromeh v|)-1 AY-benzimidazol-1 -vll-2-pvridinvllacfttonitrilP 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from {5-[2-amino-5-chloro-4- (trifluoromehyl)anilino]-2-pyridinyl}acetonitrile (step 

5 3) - 

yFj H-NMR (CDCI3) 8: 8.66 (1H, s), □□□□□(1H, s), 7.73-7.83 (2H, m), 7.12(1H,s), 4.12(2H,s), 

Nj 2.79 (2H, q, J=7.6 Hz), 1 .40 (3H, t, J=7.6 Hz). 

n? 15 STEP 5. 2-{5-f6-chloro-2-ethvl-5-(trifluoro m ehvl)-1H-benzimidazol-1-vn-2-pvridin V l^thanamine 

pJ To a solution of {5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-yl]-2- 

f ' pyridinyl}acetonitrile (step 4, 1 .0 g, 2.8 mmol), in ammonia-ethanol (30 ml) was added Raney- 

.M. Ni and stirred for 8 h und er hydrogen atmosphere (3.0 kgf/cm 2 ) The catalyst was filtered off 

O and the solvent was removed. The residue was diluted with ethyl acetate, washed with brine, 

[rj 20 dried ( M 9 S 0 4 ) and concentrated to give 813 mg of title compound as black solid, 

p MS (El) m/z: 368 (M + ). 

H> STEP 6. 6-chloro-2-ethvl-1 -(6-l2-fafr4m e thvlDhenvnsulfonvnamino\r:arbonvl^amino1 fi thYl}-^- 
Pvridinvn-5-arifluor omehvlMH-benzimidazol 

The title compound was prepared according to the procedure described in step 10 

25 of Example 1 from 2-{5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-yl]-2- 
pyridinyl}ethanamine (step 5). 

H-NMR (CDCI3) 8: 8.63 (1H, d, J=2.2 Hz), 8.14 (1H, s), 7.77 (2H, d, J=8.3 Hz), 7.66 (1H, dd, 
J=2.6, 8.3 Hz), 7.45 (1H, d, J=8.3 Hz), 7.30 (2H, d, J=8.4 Hz), 7.21 (1H, s), 3.73-3.80 (2H, m), 
3.17 (2H, t, J=6.2 Hz), 2.79 (2H, q, J=7.5 Hz), 2.42 (3H, s), 1 .38 (3H, t, J=7.5 Hz). 
30 MS (ESI) m/z: 566 [(M+H) + ], 564 [(M-HV]. 
EXAMPLE 271 

6-CHLORO-2-ETHYL-1-rfi- f2-r(W4-METHYLPHENYUSULFONYIJAMINOl 

CARB ONYL)AMIN01ETHYL)-3-PYRIDINYL)-5-(TRIFLUOROMETHYL M H-BENZIMIDAZOI F 
SODIUMSALT 

35 The title compound was prepared according to the procedure described in Example 

2 from 6-chloro-2-ethyl-1-(6-{2-[({[(4methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}-3- 
pyridinyl)-5-(trifluoromehyl)-1H-benzimidazol (Example 270). 
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H-NMR (DMSO-d 6 ) 8: 8.71 (1H, br.s), 8.20 (1H, br.s) 7.95 (1H, m), 7.43-7.64 (4H, m), 7.12 
(2H, br.s), 6.09 (1H, br.s), 3.39 (2H, br.s), 2.92 (2H, br.s), 2.73 (2H, br.s), 2.28 (3H, br.s), 1.27 
(3H, br.s). 

MS (ESI) m/z: 566 [(M+H)*], 564 [(M-H)"]. 
EXAMPLE 272 

2-(5-r6-CHLORO-2-ETHY L-5-(TRIFLUORQMETHYL^-1H-BENZIMIDAZOL-1-YL1-2- 

PYRIPINYUETHYLf4-ME THYLPHENYnsULFONYLCARBAMATF 

STEP 1 .ethvl(5-amino-2-pvridiny|)acetate 

To a solution of (5-amino-2-pyridinyl)acetic acid (1.46 g, 9.6 mmol, Daisley; R. W.; 
Hanbali, J. R., Synthetic Communications., 1981, 11(9), 743.) in ethanol was added cone. 
H 2 S0 4 and stirred for 16.5 h under hydrogen atmosphere at room temperature. The mixture 
was neutralized with saturated NaHC0 3 aqueous solution and the solvent was removed. The 
mixture was diluted with water and extracted with ethyl acetate (5 x 20 ml). The organic layer 
was washed with brine, dried (MgS0 4 ) and concentrated to give 1.2 g of title compound as 
brown oil. 

H-NMR (CDCI 3 ) 8: 8.04 (1H, d, J=2.8 Hz), 7.07 (1H, d, J=8.2 Hz), 6.96 (1H, dd, J=2.6, 8.2 
Hz), 4.71 (2H, q, J=7.1 Hz), 3.72 (2H, s), 3.66 (2H, br.s), 1.25 (3H, t, J=7.1 Hz). 
STEP 2. Ethyl {5-r5-chloro-2-nitro 4 -(trifluoromehvl)anilinol-2-pvridinvi;anetatB 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from ethyl (5-amino-2-pyridinyl)acetate (stepl). 

1 H-NMR (CDCI 3 ) 5: 9.66 (1H, s), 8.60 (2H,m), 7.71 (1H, dd, J=2.6, 8.4 Hz), 7.60 (1H, d, J=8.3 
Hz), 7.13 (1H,s), 4.03 (2H,s) 
MS (El) m/z: 356 (M + ). 

STEP 3. ethyl !5-r2-amino-5-chloro-4 - (trifluoromehvnanilino1-2-pvridinvl>acetate 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from ethyl {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-2-pyridinyl}acetate (step2). 
1 H-NMR (CDCI3) S: 7.25 (1H, d, J=1.5 Hz), 7.21 (1H, m), 7.16 (1H, s), 7.09 (1H, s), 7.47 (1H, 
d, J=8.2 Hz), 5.47 (1H, s), 4.20 (2H, q, J=7.2 Hz), 3.80 (2H, s), 3.77 (2H, br.s), 1.28 (3H, t, 
J=7.2Hz). 

STEP 4. ethyl (S-re-chloro^-ethvl-S-itriflnn romehvl^-IH-henzimidazol-l-vn^-Dvridinyll a^tP 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from ethyl {5-[2-amino-5-chloro-4-(trifluoromehyl)anilino]-2-pyridinyl}acetate (step 
3). 

1 H-NMR (CDCI3) 8: 8.61 (1H, d, J=2.0 Hz), □□□□□(1H, s), 7.71 (1H, dd, J=2.0, 8.2 Hz). 7.62 
(1H, d, J=8.2 Hz), 7.21 (1H,s), 4.27 (1H, q, J=7.3 Hz), 4.01 (2H,s), 2.79 (2H, q, J=7.6 Hz), 
1 .38 (3H, t, J=7.4 Hz), 1 .33 (3H, t, J=7.1 Hz). 
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STEP 5. 2-(5-f6-chloro-2-ethvl-5-arifluoromehvl ) -l H-benzimidazol-1 -vr)-2- D vridinvl)ethanol 

The title compound was prepared according to the procedure described in step 8 of 

Example 266 from ethyl {5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-yl]-2- 
pyridinyl}acetate (step 4). 

H-NMR (CDCI 3 ) 8: 8.57 (1H, d, J=2.50 Hz), □□□□□(1H, s), 7.67 (1H, dd, J=2.6, 8.2 Hz), 
7.49 (1H, d, J=8.2 Hz), 7.20 (1H,s), 4.15 (1H, q, J=5.6 Hz), 3.20 (2H, t, J=5.4 Hz), 2.79 (2H, q, 
J=7.4 Hz), 1 .39 (3H, t, J=7.6 Hz). 

STEP 6. 2-{5-r6- chloro-2 -ethy-5- f trifluoromehvn -1H-benzimidazol-1-vn-2- pvridinvltethyll 
(4methvlDh envnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-yl]-2-pyridinyl}ethanol 
(step5). 

H-NMR (CDCI 3 ) 5: 8.59 (1H, d, J=2.3 Hz), 8.13 (1H, s), 7.88 (2H, d, J=8.4 Hz), 7.65 (1H, dd, 
J=2.5, 8.2 Hz), 7.44 (1H, d, J=8.1 Hz), 7.32 (2H, d, J=8.1 Hz), 7.20(1 H, s), 4.57 (2H, t, J=6.4 
Hz), 3.25 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.4 Hz), 2.42 (3H, s), 1.38 (3H, t, J=7.4 Hz). 
MS (ESI) m/z: 567 [(M+H) + ]. 
EXAMPLE 273 

2-(5-f6-CHLORO-2-ETHYI -5-(TRIFLUORQMETHYL^-1 AY-BENZIMIDAZOL-1-YL1-2- 
PYRIDIN YL}ETHYL(4-METHYLPHENYL^SUI.FONYLCARBAMATE HYDROCHI ORinF 

The title compound was prepared according to the procedure described in Example 
240 from 2-{5-[6-chloro-2-ethy-5-(trifluoromehyl) -1H-benzimidazol-1-yl]-2- pyridinyl}ethyll 
(4methylphenyl)sulfonylcarbamate (Example 273). 

H-NMR (DMSO-d 6 ) 5: 11.9 (1H, br.s), 8.72 (1H, br.s), 8.18 (1H, s), 8.03-8.07 (1H, m), 7.74 
(1H, d, J=7.6 Hz), 7.58 (1H, d, J=8.2 Hz), 7.43 (2H, d, J=5.1 Hz), 7.39(1 H, s), 4.45 (2H, t, 
J=6.2 Hz), 3.17 (2H, t, J=6.2 Hz), 2.76 (2H, q, J=7.6 Hz), 2.35 (3H, s), 1.27 (3H, t, J=7.3 Hz). 
MS (ESI) m/z: 567 [(M+H) + ], 565 [(M-H)1. 
EXAMPLE 274 

2-ETHYL-3-^ 4-f2-r(fr4-PYRIDINYLSULFQNYL1AMINQ^ 

CARBONYL)AMINQlETHYI .>PHENYL^-5.7-DIMETHYL-3H-IMIDAZOf4.5-fe1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of 
Example 18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-fa]pyridin-3- 
yl)phenyl]ethylcarbamate (step 1 of Example 18) and pyridinyl-4-sulfonamide (Chern, Ji- 
Wang; Leu, Yu-Ling; et al., J. Med. Chem., 1997, 40, 2276.; Graham, Samuel L; Shepard, 
Kenneth L.; et al., J. Med. Chem., 1989, 32, 2548). 
m.p.: 227.9-228.7 °C. 

H-NMR (CDCI 3 ) 5: 8.63 (2H, d, J=5.9 Hz), 7.65 (2H, d, J=5.9 Hz), 7.36 (4H, s), 6.96 (1H, s), 
3.20 (2H, br.s), 2.75(br.s, 2H), 2.70 (2H, q, J=7.6 Hz), 2.53 (2H, s), 2.40 (3H, s), 1.20 (3H, t, 
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J=7.6 Hz). 

MS (ESI) m/z: 479 [(M+H) + ], 477 [(M-H)l 
EXAMPLE 275 

2-ETHYL-3-(4-l2-rm 2-PYRIDINYI SULFONYL1AMINQ1CARBONYI \ 
5 AMINQ1ETH YL)PHENYLV5,7-DIMETHYL-3H-IMIDAZQr4.5-/j1PYRIDINE 

The title compound was prepared according to the procedure described in step 2 of 
Example 18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3- 
yl)phenyl]ethylcarbamate (step 1 of Example 18) and pyridinyl-2-sulfonamide (Chern, Ji- 
Wang; Leu, Yu-Ling; et al., J. Med. Chem., 1997, 40, 2276.; Graham, Samuel L; Shepard, 
iO Kenneth L.; et al., J. Med. Chem., 1989, 32, 2548). 

H-NMR (CDCI 3 ) 5: 8.51 (1H, br.s), 8.08 (1H, br.s), 7.94 (1H, br.s), 7.29 (2H, s), 7.19 (1H, 
br.s), 6.91 (1H, s), 2.81 (2H, br.s), 2.73 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.78 (3H, s), 2.49(m, 
2H), 1.26 (3H, t, J=7.3 Hz). 
MS (ESI) m/z: 479 [(M+H) + ], 477 [(M-H)"]. 
5 EXAMPLE 276 

2-ETHYL-3-M-{2-r<p- PYRIDINYLSULFONYLlAMINO>CARBONYI ) 
AMINQlETHYL}PHFN YL)-5.7-DIMETHYL-3H-IMIDAZOf4.5-fe1PYRiniNF 

The title compound was prepared according to the procedure described in step 2 of 
Example 18 from phenyl 2-[4-(2-ethyl-5,7-dimethyl-3AV-imidazo[4,5-6]pyridin-3- 
yl)phenyl]ethylcarbamate (step 1 of Example 18) and pyridinyl-3-sulfonamide (Chern, Ji- 
Wang; Leu, Yu-Ling; et al., J. Med. Chem., 1997, 40, 2276.; Graham, Samuel L; Shepard, 
Kenneth L.; et al., J. Med. Chem., 1989, 32, 2548). 

1 H-NMR (CDCI3) 5: 9.15 (1H, d, J=1.9 Hz), 8.83 (1H, dd, J=1.9, 5.1 Hz), 8.34 (1H, dd, J=6.5 
Hz), 7.50 (1H, dd, J=4.9, 8.1 Hz), 7.12-7.23 (4H, m), 6.93 (1H, s), 5.92 (1H, br.s), 3.51 (2H, q, 
J=5.9 Hz), 2.86 (2H, m), 2.69 (3H, m), 2.66 (3H, s), 2.43(3H, s). 1.27 (3H, t, J=7.6 Hz). 
MS (ESI) m/z: 479 [(M+H)*] 
EXAMPLE 277 

2-l4-r6-CHLORO-2-FT HYL-5-(TRIFLtJOROMETHYL)-1AV-BENZIMIDAZOL-1-YL1-?- 
PHENYL}ETHYL-f?-CH LOROPHENYL)SULFQNYL CARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 2-chlorophenylsulfonamide. 

1 H-NMR (CDCI3) 5: 8.18 (1H, s), 8.07 (1H, d, J=7.8Hz), 7.69 (1H, d, J=3.8Hz), 7.59 (1H, dd, 
J=4.3, 8.1Hz), 7.51 (2H, d, J=8.4Hz), 7.44 (2H, d, J=8.4Hz), 7.31 (1H, s), 4.29 (2H, t, 
J=6.2Hz), 2.94 (2H, t, J=6.5Hz), 2.76 (2H, q, J=7.6Hz), 1.26 (3H, t, J=7.3Hz) 
m.p. 202.4-202.8 °C 

MS (ESI) m/z: 586 [(M+Hf], 584 [(M-H)l 
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EXAMPLE 278 

2-f4-(2-ETHYL-5.7-DI METH YL-3H-IMIDAZOr4S-61PYRIDIN-3-YL^PHENYL1-1 1 - 

DIMETHYLETHYL(4-ME THYLPHENYI ^SULFONYLCARBAMATE 

STEP 1. 2-methvl-1-(4-nitrophenvl)-2-proDanol 

To a solution of 1,1-dimethyl-2-(4-nitrophenyl)ethyl acetate (52 mmol) in MeOH (50 
ml) was added 4N-LiOH (40 ml) and the mixture was stirred at 50 °C for 2 h. After the solvent 
was removed, this mixture was diluted with water and extracted with EtOAc (4 x 50ml). The 
organic layer was washed with brine, dried (MgS0 4 ) and concentrated. This crude was 
purified by Si0 2 column chromatography developing with hexane/ethyl acetate (5/1) to give 
the title compound as yellow oil (3.3 g, 33%). 

H-NMR (CDCI 3 ) 5: 8.17 (2H, d, J=8.9Hz), 7.40 (2H, d, J=8.6Hz), 2.88 (2H, s), 1.63 (1H, br.s), 
1.25 (6H,s) 

STEP 2. 1-(4-aminoDhenvn-2-methvl-2-pronannl 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 2-methyl-1-(4-nitrophenyl)-2-propanol (stepl). 

H-NMR (CDCI 3 ) 5: 7.00 (2H, d, J=8.4Hz), 6.65 (2H, d, J=8.4Hz), 3.61 (2H, br.s), 2.65 (2H, s), 
1.39 (1H, br.s), 1.20 (6H,s) 

STEP 3. 1-(4-f(4-.6-dimethvl-3-nitrn-2-pvridinvl)a m ino1phenvlU2-methvl-?-prn P annl 

The title compound was prepared according to the procedure described in step 5 of 
Example 266 from 1-(4-aminophenyl)-2-methyl-2-propanol (step2) 

1 H-NMR (CDCI3) 8: 9.60 (1H, s), 7.59 (2H, d, J=8.7 Hz), 7.19 (2H, d, J=8.4Hz), 6.52 (1H, s), 
2.75 (2H, s), 2.54 (3H, s), 2.43 (3H, s), 1 .24 (6H, s) 

STEP 4. 1 -(4-r(3-amino-4.6-dimethvl - 2-pvridinvnaminolDhenvlU2-methvl-2-pro pannl 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 1-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}-2-methyl-2-propanol 
(step3) 

1 H-NMR (CDCI3) 5: 7.10 (4H, s), 6.61 (1H, s), 6.33 (2H, s), 3.28 (1H, br.s), 2.70 (2H, s), 2.37 
(3H, s), 2.20 (3H, s), 1 .22 (6H, s) 

STEP 5. 2-r4-(2-ethvl-5.7-dimethvl-3H-imi n azor4.5-blDvridin-3-vnDhenvll-2-methvl-2-nmr. a nnl 
The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}-2-methyl-2-propanol 
(step 4). 

1 H-NMR (CDCI 3 ) 5: 7.42 (2H, d, J=8.1 Hz), 7.33 (2H, d, J=8.47 Hz), 6.91 (1H, s), 2.87 (2H, s), 
2.84 (2H, q, J=7.6 Hz), 2.66 (3H, s), 2.52 (3H, s), 1.31 (6H, s), 1.28 (2H, d, J=7.6 Hz) 

STEP 6. 2-r4-(2-ethvl-5.7-dimethvl-3H-i m idazor4.5-fe1pvridin-3-vnr)henvn-1 .1 -dimfithvlethvlf4- 
methvlphenvDsulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo^ 
(step 5). 

1 H-NMR (CDCI 3 ) 5: 7.94 (2H, t, J=8.6Hz), 7.33 (2H, d, J=8.6 Hz), 7.16 (4H, m), 6.93 (1H, s), 
3.10 (2H, s), 2.81 (2H, q, J=7.6Hz), 2.67 (3H, s), 2.54 (3H. s), 2.40 (3H, s), 2.42 (3H, s), 1.48 
(6H,s), 1.28 (3H,t, J=7.6Hz) 
m.p. 173.5-174.0 °C 

MS (ESI) m/z: 521 [(M+H) + ], 519 [(M-H)l 
EXAMPLE 279 

6-CHLORO-2-ETHYL-1-(6 -l2-f((r(4-METHYLPHENYL^SULFONYL1 

AMINO)CARBONYL)AMI NQ1ETHYL)-3-PYRIDINYLV5-(TRIFLUQRQMETHYLU1H> 
BENZIMIDAZQLE 

STEP 1 . (6-{r5-chloro-2-nitro-4- ^ 

The title compound was prepared according to the procedure described in step 5 of 
Example 266 from 1-(6-amino-3-pyridinyl)methanol. 

H-NMR (CDCI 3 ) 5: 10.51 (1H, br.s), 9.26 (1H. s), 8.60 (1H, s), 8.42 (1H, s) f 7.79 (1H, d, J=8.1 
Hz), 7.01 (1H, d, J=8.1Hz), 4.75 (2H, s). 

STEP 2. (6-ff2-amino-5-chloro-4- (trifluoromehvl)phenvnamino)-3-Dvridinvl>methanol 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from {5-[5-chloro-2-nitro-4-(trifluoromehyl)anilino]-3-pyridinyl}methanol (step 1). 
MS (El) m/z: 317 (M + ). 

1 {6-r6- chloro-2-ethvl-5-(trifluoromehvl)-1H-benzimidazol-1-vl1-3-pyridinvl)methvl 

proionate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from (6-{[2-amino-5-chloro-4-(trifluoromehyl)phenyl]amino}-3- 

pyridinyl}methanol.(Step 2). 

MS (El) m/z: 411 (M + ). 

STEP 4 {6-r6-chloro-2-ethvl-5-ttrffl^ ^ 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-3-pyridinyl}methyl propionate 
(step 3). 

H-NMR (CDCI3) 5: 8.67 (1H, s), 8.19 (1H, s), 8.09 (1H, d, J=8.6 Hz), 7.79 (1H, d, J=8.4 Hz), 
7.65 (1H, s), 5.54 (1H, t, J=5.6 Hz), 4.69 (2H, d, J=5.6 Hz), 2.95 (2H, q, J=7.3 Hz), 1.27 (3H, t, 
J=7.2 Hz). 

STEP 5 6-chloro-1 -f5-(chloromethvn-2 - pyridinvn-2-ethvl-5-(trifluoromehvn-1 H-benzimidazole 
The title compound was prepared according to the procedure described in step 7 of 
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Example 1 from {5-[5-chloro-2-nitro4-(trifluoromehyl)anilino]-3-pyridinyl}mehtanol (step 4). 
H-NMR (CDCI 3 ) 8: 8.72 (1H, d, J=2.2 Hz), 8.12 (1H, s), 8.07 (1H, dd, J=2.2, 8.1 Hz), 7.45- 
7.48 (2H, m), 4.72 (2H, s), 3.01 (2H, q, J=7.6 Hz), 1.39 (3H, t, J=7.6 Hz). 
STEP 6 (6-f6-chloro-2-ethvl-5-rtrifli m romethvn-1 H-benzimidazol-vll-3-pvridinvllacetonitrilft 

To a solution of 6-chloro-1-[5-(chloromethyl)-2-pyridinyl]-2-ethyl-5-(trifluoromehyl)- 
1«-benzimidazole (from step 5, 550 mg, 1 .5 mmol) in DMF (5 ml) and water (1 ml) was added 
KCN (470 g, 7.2 mmol) at room temperature, and then the reaction mixture was stirred for 2h. 
The mixture was diluted with water and extracted with ethyl acetate/toluene (4/1) solution (3 x 
30 ml). The organic layer was washed with water, dried (MgS0 4 ) and concentrated. This was 
purified by Si0 2 column chromatography developing with hexane/ethyl acetate (1/) gave 198 
mg (37%) of title compound as orange oil. 

1 H-NMR (CDCI3) 8: 8.70 (1H, d, J=2.6 Hz), 8.13 (1H, s), 8.06 (1H, dd, J=2.6, 8.0 Hz), 7.52 
(1H, d, J=8.20 Hz), 7.47 (1H, s), 3.94 (2H, s), 3.01 (2H, q, J=7.5 Hz), 1.40 (3H, t, J=7.5 Hz) 
STEP7 2-{6-f6-chloro-2-ethvl-5-(trif1uoro m ethvn-1H-benzimidazol-vH-3-Dvridinvl^th a n a minP 
The title compound was prepared according to the procedure described in step 5 of 

Example 270 from {6-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-yl]-3- 
pyridinyl}acetonitrile (step 6). 
MS (El) m/z: 368 (M + ). 

STEP 8 6-chloro-2-ethyl-1-(6-{2-raf(4methvlDhenvn S i]l f onvnaminr)^ a rbonvnamino1 P .th Y l}.9- 
pyridinvn-5 -(trifluoromehvn-1Ay-benzimiria7r»l 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{5-[6-chloro-2-ethyl-5-(trifluoromehyl)-1H-benzimidazol-1-yl]-3- 
pyridinyl}ethanamine (step 7). 

1 H-NMR (CDCI3) 8: 8.50 (1H, s), 8.12 (1H, s), 7.817 (1H, d, J=6.0 Hz), 7.72 (2H, d, J=8.4 Hz), 
7.42 (1H, s), 7.24-7.37 (3H, m), 7.21 (1H, s), 6.77 1, br.s), 3.60 (2H, dt, J=6.2 Hz), 2.94-3.01 
(4H, m), 2.37 (3H, s), 1.37 (3H, t, J=7.5 Hz). 
MS (ESI) m/z: 566 [(M+H) + ], 564 [(M-H)l 
EXAMPLE 280 

2-{4-r5-C HLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOI -1-YL1PHENYU- 

1,1-DIMETHYLETHYLf4-MF ETHYLPHENYL)SULFONYLCARBAMATF 

STEP 1 . 1-f4-{f5-chloro- ?-nitro- 4- ( trifluoromethvl)phenvllamino^nhfinvn-2-meth v l-2-DroDanol 

The title compound was prepared according to the procedure described in step 5 of 
Example 266 from 1-(4-aminophenyl)-2-methyl-2-propanol 

1 H-NMR (CDCI3) 8: 9.70 (1H, br.s), 8.58 (1H, s). 7.36 (2H, d, J=8.4Hz), 7.21-7.25 (3H, m), 
2.83 (2H, s), 1.28 (6H, s) 
MS (El) m/z: 388 (M + ) 

STEP 2. 1 -(4-{f2-amino-5-chloro-4-arifk]oromethvnnhe n vnaminotohenvl)-2-methvl-?- pm pa nni 
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The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 1-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-2-methyl-2- 
propanol (stepl) 

H-NMR (CDCI 3 ) 8: 7.10 (4H, s), 6.61 (1H, s), 6.33 (2H, s), 3.28 (1H, br.s), 2.70 (2H, s), 2.37 
(3H, s), 2.20 (3H,s), 1.22 (6H, s) 
MS (El) 388 (M + ) 

STEP 3 - — 1-{4-r6-chloro-2-ethvl-5- arifluoromethvl)-1H-benzimidazol-1-vnphenvlV2-methvl-7- 
propanol 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)-2-methyl-2- 
propanol (step 2). 

H-NMR (CDCI3) 5: 8.12 (1H, s), 7.48 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.22 (1H, s), 
2.90 (2H, s), 2.80 (2H, q, J=7.3 Hz), 1.36 (3H, t, J=7.3 Hz) 1.32 (6H, s) 
MS (El) m/z: 396 (M + ) 

21^2 ^ 2-{4-f5-chloro-2-ethvl-5-rtr ifluoromethvn-1H-benzimidazol-1-vn D henvi;-1,1- 

dimethvlethvl(4-methylphenvlteulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-2-methyl-2-propanol 
(step 3). 

H-NMR (CDCI3) 5: 8.12 (1H, s), 7.94 (2H, d, J=8.7Hz), 7.36 (2H, d, J=8.1 Hz). 7.15-7.27 (5H, 
m), 3.16 (2H, s), 2.78 (2H, q, J=7.6Hz), 2.43 (3H, s), 1.47 (6H, s), 1.37 (3H, t, J=7.6Hz) 
m.p. 174.6-175.3 °C 

MS (ESI) m/z: 594 [(M+H) + ], 592 [(M-H)l 
EXAMPLE 281 

2-(4-f6-CHLORO-2-ETHY L-5-(TRIFLUOROMETHYLV1^-BENZIMinA7ni -1- 
YUPHENYUETHYL(2.4-DI METHYL-1.3-THIAZOL-5-YL^SULFONYLCARBAMATF 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 2,4-dimethyl-1,3-thiazol-5-yLsulfonamide. 

1 H-NMR (CDCI3) 8: 8.12 (1H, s), 7.41 (2H, d, J=7.9Hz), 7.27 (2H, d, J=7.9Hz), 7.20 (1H, s), 
4.45 (2H, t, J=6.9Hz), 3.08 (2H, t, J=6.6Hz), 2.79 (2H, q, J=7.7Hz), 2.71 (3H, s), 2.68(3H, s), 
1 .36 (3H, t, J=7.7Hz) 
m.p. 168.3-169.0 'C 

MS (ESI) m/z: 587 [(M+H) + ], 585 [(M-H)l 
EXAMPLE 282 

2-(4-r6-CHL ORO-2-ETHYL-5-nrRIFLUORQMETHYL)-1 H-BENZIMIDAZOL-1 - 
YL1PHENYQETHYL(5-CHLQRQ-1 .3-DIMETHYL-1 H-PYRAZOL-4- 
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YUSULFONYLCARRAMATF 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 5-chloro-1,3-dimethyl-1H-pyrazol-4-yl sulfonamide. 
5 H-NMR (CDCI 3 ) 5: 8.12 (1H. s), 7.41 (2H, d, J=7.9Hz), 7.27 (2H, d, J=7.9Hz). 7.20 (1H, s), 
4.45 (2H, t, J=6.9Hz), 3.08 (2H, t, J=6.6Hz), 2.79 (2H, q, J=7.7Hz), 2.71 (3H, s), 2.68(3h! s), 
1.36(3H, t, J=7.7Hz) 
m.p. 192.0-192.7 "C 

MS (ESI) m/z: 604 [(M+H) + ], 602 [(M-H)l 
10 EXAMPLE 283 

2-(4-f5-CHLORO-2-ETHYI .-5-(TRIFLUORQMETHYn-1 H-BENZIMIDA7QI -1 - 
YUPHENYUPROPYI (4- METHYLPHFN YDSULFONYI .CARBAMATF 
STEP 1. 2-(4-aminoDhenyl)1-propanol 

To a stirred solution of 2-(4-amino-phenyl)-propionic acid ethyl ester (5.0 g, 25.9 
mmo1 ' Takah ashi, I. et al., Heterocycles 1996, 43, 2343-2346.) in tetrahydrofurane (200 ml) 
ft! was slow| y added lithiumaluminium hydride (1 .96 g, 51 .8 mmol), and the mixture was stirred 

at room tem Perature for 14 h. The reaction mixture was quenched with 25% ammonia 
y, SO,ution (50ml) under ice - bath cooling. The resulting precipitate was filtered off, and the 

O filtrate concentrated under reduced pressure to afford 3.88 g (99%) of the title compound as 

M< 20 slight brown syrup. 

|| H-NMR (CDCI3) 8: 7.03 (2H, d, J=8.5 Hz), 6.66 (2H, d, J=8.5 Hz), 3.70-3.57 (4H, m), 2.90- 

2 78 ( 1H - m). 1.34-1.30 (1H, m), 1.22 (3H, d, J=7.1 Hz). 
MS (El) m/z: 151 (M + ). 

STEP 2. 2-(4-{[5-c hloro-2-nitro-4-(trifluoromethvn P henvnamino^ P henvn-1-nrn p a nnl 
25 The title compound was prepared according to the procedure described in step 5 of 

Example 266 from 2-(4-aminophenyl)1-propanol (step 1) 

H-NMR (CDCI3) 8: 9.69 (1H, br.s), 8.58 (1H, s), 7.38 (2H, d, J=8.3Hz), 7.21-7.26 (3H, m), 
3.77 (2H, m), 3.03 (1 H, m), 1 .41 (1 H, t, J=5.7Hz), 1 .33 (3H, d, J=7.1 Hz) 
STEP 3. 2-(4-{f2-amino-5-chloro-4-(trifluoromethvl ) phenvnamino>phenvlW1-nrnp a nnl 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 2-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)-1-propanol 
(step2) 

1 H-NMR (CDCI3) S: 7.21-7.26 (3H, m), 7.07 (1H, s). 6.93 (2H, d, J=8.4 Hz), 5.41 (1H, br.s), 
3.68-3.69 (2H, br.s), 2.93 (1 H, m), 1 .38 (1 H, br.s), 1 .28 (3H, d, J=7.1 Hz) 
35 STEP 4. 2-{4-f6-chloro-2-ethvl-5-(trifluornmfit h vn-1H-ben 7 imidazol-1- V nDh e n V |>.1- D ronanol 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)1-propanol 
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(step 3). 

H-NMR (CDCIa) 8: 8.12 (1H, s), 7.49 (2H, d, J=2.3 Hz), 7.30 (2H, d, J=8.4 Hz), 7.22 (1H, s), 
3.83 (2H, m), 3.11 (1H, m), 2.80 (2H, q, J=7.6 Hz) 1.57 (1H, m), 1.33-1.40 (6H, m). 

^ 2-(4-r5-chloro-2-ethvl-S-(t rifluoromethy|)-1 rt-benzimidazol-1 -vl]phenvl)-1 . 1 - 

dimethvlethvl (4-methvlDhenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-yl)phenyl]-1-propanol (step 4). 
H-NMR (CDCI 3 ) 5: 8.11 (1H, s), 7.904 (2H, d, J=8.4Hz), 7.40 (2H, d, J=8.4 Hz), 7.34 (2H, d, 
J=8.4 Hz), 7.27 (1H, s), 7.24 (1H, s), 7.20 (1H, s). 4.19-4.30 (2H, m), 3.20 (1H, m), 2.78 (2H, 
q, J=7.5Hz), 2.43 (3H, s), 1.53 (3H, t, J=7.56Hz), 1.34 (3H, t, J=6.9Hz) 
m.p. 179.9-180.5 °C 

MS (ESI) m/z: 581 [(M+Hf ], 579 [(M-H)"] 
EXAMPLE 284 

2-f4-(5-ACETYL-2-ETHYL-1 H-BEN ZIMIDAZOL-1 -YUPHEN YL1-1 . 1 -DIMETHYLETHYL(4- 
METHYLPHENYI 1SHI FONYLCARBAMATF 

lil STEP 1 . 1-(4-{f4-hvdroxv-2-methvlDron vnDhenvnamino>-3-nitroohenvl)ethanone 

^ ! Tne ti,le compound was prepared according to the procedure described in step 5 of 

j\ Example 266 from 1 -(4-aminophenyl)-2-methyl-2-propanol 

P 1 H-NMR (CDCI3) 5: 9.85 (1H, br.s), 8.83 (1H, s), 7.97 (1H, d, J=9.0Hz), 7.10-7.40 (4H, m), 
Hj 20 2.82 (2H, s), 2.58 (3H, s), 1.28 (6H, s) 

O STEP 2. 1-(3-amino-4-(r4-(2-hvdroxv-2- m ethvlDroDvlVhenvllamino^ohenvhethanone 

• Ml The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 1-(4-{[4-hydroxy-2-methylpropyl)phenyl]amino}-3-nitrophenyl)ethanone 
(stepl) 

25 1 H-NMR (CDCI3) 5: 7.38-7.46 (2H, m), 7.16 (2H, dd, J= 8.4 Hz), 6.96 (2H, d, J= 8.4 Hz), 5.62 

(2H, br.s), 3.60 (1H, br.s), 2.73 (2H, s), 2.54 (3H, s), 1.39 (1H, br.s), 1.24 (6H, s) 

STEP 3. 1-{2-ethvl-1-r4-(2-hvdroxv-2-methvlDron V nn henvn-1H-benzimidazol-5-vlVethannnP 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 1-(3-amino-4-{[4-(2-hydroxy-2-methylpropyl)phenyl]amino}phenyl)ethanone 
30 (step 2). 

H-NMR (CDCI3) 8: 8.40 (1H, s), 7.90 (1H, d, J= 8.6 Hz), 7.46 (2H, d, J= 8.1 Hz), 7.30 (2H, d, 
J= 8.1 Hz), 7.14 (1H, d, J=8.6 Hz), 2.96 (2H, s), 2.82 (2H, q, J= 7.6 Hz), 2.68 (3H, s), 1.63 
(1H, br.s), 1.38 (3H, t, J= 7.6 Hz), 1.32 (6H, s) 

S J^£ ± 2-r4-(5-acetvl-2-ethvl-1H- benzimidazol-1-vnDhenvn-1.1-dimethvlethvl(4- 

35 methvlphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
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3 from 1-{2-ethyl-1-[4-(2-hydroxy-2-methylpropyl)phenyl]-1H-benzimidazol-5-yl}ethanone (step 
3). 

H-NMR (CDCI 3 ) 8: 8.41 (1H, s), 7.88-7.95 (3H, m), 7.09-7.35 (7H, m), 3.14 (2H, s), 2.80 (2H, 
q, J=7.6Hz), 2.68 (3H, s), 2.40 (3H, s), 1.45 (6H, s), 1.38 (3H, t, J=7.6Hz) 
5 m.p. 103.4-104.2 "C 

MS (ESI) m/z: 534 [(M+H) + ], 532 [(M-H)"] 
EXAMPLE 285 

2-f4-f6-CHLQRn-?-F THYL-5-(TRIFLUOROMETHYLV1H-BEN7lMIDAZOL-1- 

YL1PH ENYL)ETHYL(5-METHYL-2-PYRIDINYL)SULFQNYLCARRAMATEMONO- 
0 HYDROCHLORIDE 

The title compound was prepared according to the procedure described in step 2 of 

Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate. 

1 H-NMR (CDCI3) 5: 8.57 (1H, s), 8.15 (1H, s), 8.12 (1H, d, J=8.0Hz), 7.77 (1H, d, J=7.9Hz), 
5 7.37 (1H, d, J=7.9Hz), 7.17-7.25 (4H, m,), 4.36 (2H, t, J=6.6Hz), 3.00 (2H, t, J=6.6Hz), 2.77 
(2H, q, J=7.5Hz), 2.46 (3H, s), 1 .36 (3H, t, J=7.3Hz) 
m.p. 205.8 "C 

MS (ESI) m/z: 567 [(M+H) + ], 565 [(M-H)l 
EXAMPLE 286 

2-(4-r6-CHLORO-?-FT HYL-5-(TRIFHJOROMETHYt.)-1H-BENZIMIDAZOL-1- 
YLlPHEN YL)ETHYL(5-METHYL-2-PYRIDINYL^SULFONYLCARBAMATFMnNn. 
HYDROCHLORIDF MONO-HYDROCHLORIDF 

The title compound was prepared according to the procedure described Example 
240 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 tf-benzimidazol-1 -yl]phenyl}ethyl(5-methyl- 
2-pyridinyL)sulfonylcarbamate (Example 285). 

1 H-NMR (CDCI3) 8: 8.53 (1H, s), 8.49 (1H, s), 8.08 (1H, d, J=7.6Hz), 7.78 (1H, d, J=6.8 Hz), 
7.53 (2H, br.s), 7.41 (3H, br.s), 4.38 (2H, t, J=5.9Hz), 3.21 (2H, br.s), 3.07 (2H, t, J=5.9 Hz), 
2.47 (3H, s), 1.51 (3H, br.s) 
m.p. 200.2 °C 

MS (ESI) m/z: 567 [(M+H) + ], 565 [(M-H)"] 
EXAMPLE 287 

2-(5-f6-CHLORO-?-FTH YL-5-(TRIFLUORQMETHYI )-1H-BENZIMIDAZOL-1-YLJ-3- 

PYRIDINYL)ETHYI(4-M FTHYLPHENYL.)SULFONYLCARBAMATE 

STEP 1 .benzvl ethyl 2-(6-nitro-3-pyridinvnmalonatft 

To a mixture of 5-bromo-2-nitropyridine (8.66 g, 42.7 mmol) and benzyl ethyl 
malonate (9.50 g, 42.7 mmol) in tetrahydrofuran (160 ml) and dimethylformamide (40 ml) was 
added K 2 CQ 3 (5.90 g, 42.7 mmol) and stirred under reflux temperature for 20 h. The mixture 
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was diluted with water (1 I) and extracted with ethyl acetate (3 x 200 ml). The organic layer 
was washed with brine, dried (MgS0 4 ) and concentrated to give 5.26 g of title compound as 
orange oil. 

1 H-NMR (CDCI 3 ) 6: 8.61 (1H, d, J=2.2 Hz), 8.26 (1H, d, J=8.4 Hz), 8.19 (1H, dd, J=2.1, 8.6 
Hz), 7.29-7.38 (5H, m), 5.22 (2H, d, J=3.6 Hz), 4.84 (1H, s), 4.22 (2H, m), 1.23 (3H, t, J=7.1 
Hz). 

STEP 2. ethvl (6-nitro-3-pvridinvnacetate 

To a solution of benzyl ethyl 2-(6-nitro-3-pyridinyl)malonate (5.26 g, 15.3 mmol,) in 
ethanol was added palladium on carbon (530 mg) and stirred for 6 h under hydrogen 
atmosphere at room temperature. The catalyst was filtered off through a pad of celite and the 
filtrate was concentrated to give a title compound as yellow brown oil. 

1 H-NMR (CDCI3) 5: 7.95 (1H, d, J=1.8 Hz), 7.40 (1H, dd, J=2.4, 8.4 Hz), 6.48 (1H, d, J=8.4 
Hz), 4.42 (2H, br.s), 4.14 (2H, q, J=7.1 Hz), 3.46 (2H, s), 1.26 (3H, t, J=7.1 Hz). 
STEP 3. 2-(6-amino-3-pyridinvnethanol 

To a solution of ethyl (6-nitro-3-pyridinyl)acetate (468 mg, 2.60 mmol) in 
tetrahydrofuran was added LiAIH 4 and stirred for 2 h at room temperature. The reaction was 
quenched with saturated 25 % NH 3 aqueous solution and the precipitate was removed. The 
filtrate was concentrated to give a title compound as yellow oil. 

H-NMR (CDCI3) 5: 7.73 (1H, d, J=2.8 Hz), 7.23 (1H, dd, J=8.6 Hz), 6.37 (1H, d, J=2.6, 
8.1Hz), 5.63 (2H, br.s), 3.49 (2H, t, J=7.3 Hz), 2.51 (2H, t, J=7.3 Hz). 
MS (El)m/z: 138 (M + ). 

STEP 4. (6-{f5-chloro-2-nitro-4-arifl u oromehvnphenvnamino|-3-pvridinvl)ethanol 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 2-(6-amino-3-pyridinyl)ethanol (step 3). 

1 H-NMR (CDCI3) 5: 8.49 (1H, s), 8.32 (1H, d, J=2.2 Hz), 7.64 (1H, dd, J=2.4, 8.4 Hz), 7.36 
(1Hs), 6.97 (1H, d, J=8.4 Hz), 3.91 (2H, t, J=6.5 Hz), 2.89 (2H, t, J=6.5 Hz) 
MS (El) m/z: 361 (M + ). 

STEP 5. (6-{r2-amino-5-chloro-4-( trifiuoromehyl)phenvl1amino>-3-pvridinvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of 

Example 28 from (6-{[5-chloro-2-nitro-4-(trifluoromehyl)phenyl]amino}-3-pyridinyl}ethanol 
(step 4). 

MS (El) m/z: 331 (M + ). 

& 2-(6-r6-chlo ro-2-ethvl-5-(trifluoromehvl)-1H-benzimidazol-1-vl1-3- 

pyridinvDethvlpropionate 

To (6-{[2-amino-5-chloro-4-(trifluoromehyl)phenyl]amino}-3-pyridinyl}ethanol (787 
mg, 2.37 mmol, from step 5) was added propionic acid and propionic anhydride and stirred at 
120 °C for 15 h. The mixture was quenched with NaOH and extracted with dichloromethane 
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(3 x 30 ml). The organic layer was washed with brine, dried (MgS0 4 ) and concentrated to 
give 5.26 g of title compound as orange oil. 

H-NMR (CDCI 3 ) 5: 8.58 (1H, d, J=1.9 Hz), 8.12 (1H, s), 7.83 (1H, dd, J=2.2, 8.1 Hz), 7.45 
(1H, s), 7.39 (1H, d, J=8.1 Hz), 4.40 (2H, t, J=6.8 Hz), 4.12 (2H, q, J=7.3 Hz), 3.10 (2H, t, 
J=6.5 Hz), 2.99 (2H, q, J=7.6Hz), 2.29-2.44 (2H, m), 1.38 (3H, t, J=7.4 Hz). 1.15 (3H, t, J=7 6 
Hz). 

STEP 5. 2-{6-r6-chloro-2-ethvl- 5 -(trifluoromehvl)-1 H-benzimidazol-1 -vn-3-pvridinvl)ethanol 

The title compound was prepared according to the procedure described in step 8 of 
Example 266 from 2-{6-[6-chloro-2-ethyl-5-(trifluoromehyl)-1«-benzimidazol-1-yl]-2- 
pyridinyl}ethylpropionate (step 4). 

1 H-NMR (CDCI3) 5: 8.60 (1H, d, J=2.3 Hz), □□□□□(1H, s), 7.91 (1H, dd, J=2.5, 8.0 Hz), 7.45 
(1H, s), 7.38 (1H, d, J=8.1 Hz), 4.01 (1H, t, J=6.2 Hz), 3.72-3.77 (2H, m), 2.94-3.04 (2H, m), 
1 .38 (3H, t, J=7.4 Hz). 

STEP 6. 2-(6-r6-chloro-2-ethv-5-(t r ifluoromehvn -1H-benzimidazol-1-vl]-3- pvridinvltethyl-f4- 
methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{6-[6-chloro-2-ethyl-5-(trifluoromehyl)-1 W-benzimidazol-1 -yl]-2-pyridinyl}ethanol 
(step5). 

1 H-NMR (CDCI3) 5: 8.33 (1H, d, J=1.9 Hz), 8.08 (1H, s), 7.91 (2H, d, J=8.4 Hz), 7.70 (1H, dd, 
J=2.4, 8.1 Hz), 7.29-7.42 (4H, m), 7.20(1 H, s), 4.39 (2H, t, J=6.2 Hz), 3.00 (2H, t, J=6.2 Hz), 
2.93 (2H, t, J=7.6 Hz), 2.43 (3H, s), 1 .32 (3H, t, J=7.4 Hz). 
MS (ESI) m/z: 567 [(M+H)*], 565 [(M-H)"]. 
EXAMPLE 288 

2-{5-r6-CHLORO-2-ETHY[ .-5-(TRIFLUQROMETHYL^-1H-BENZIMIDAZOL-1-YL1-3- 

PYRIDINYL)ETHYL(4-MET HYLPHENYUSULFONYLCARBAMATEMONO- 
HYDROCHLORIDE 

STEP 1. 

The title compound was prepared according to the procedure described in Example 
240 from 2-{5-[6-chloro-2-ethy-5-(trifluoromehyl)-1 H-benzimidazol-1 -yl]-3-pyridinyl}ethyll-(4- 
methylphenyl)sulfonylcarbamate (Example 287). 

H-NMR (CDCI3) 8: 8.40 (1H, br.s), 8.49 (1H, br.s), 8.12 (1H, br.s), 7.82 (2H, br.s), 7.65 (1H, 
br.s), 7.25-7.28 (2H, m), 4.40 (2H, br.s), 3.35 (1H, s), 3.12 (2H, br.s), 2.41 (3H, s), 2.43 (3H, 
s), 1.53 (3H, br.s). 

MS (ESI) m/z: 567 [(M+H)*], 565 [(M-H) - ]. 
EXAMPLE 289 

2-(4-f6-CHLORO-2-ETHYL-5-(TRIFLUOROMETHYLV1H-BENZIMIDA7ni -1- 
YL1PHENYL1ETHYL-5-ISOQUINOLINYLSULFONYLCARBAMATE 
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The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 5-isoquinolinylsulfonamide. 

H-NMR (CDCI 3 ) 5: 9.39 (1H, s), 8.70 (2H, t, J=6.3Hz), 8.43 (1H, d, J=6.2Hz), 8.29 (1H, d, 
J=8.1Hz), 8.12 (1H, s,), 7.78 (1H, t, J=7.6Hz), 7.16-7.33 (5H, m), 4.32 (2H, t, J=6.9Hz), 2.97 
(2H, t, J=6.8Hz), 2.77 (2H, q, J=7.4Hz), 1.346 (3H, t, J=7.4Hz) 
MS (ESI) m/z: 603 [(M+H)*], 601 [(M-H)] 

EXAMPLE 290 

2-{4-r6-CHLORO-2-ETH YL-5-(TRIFLUORQMETHYL)-1 H-BENZIMIDAZOL-1 - 
YL1PHENY DETHYL-5-QUINOLINYLSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 4-(6-chloro-2-ethyl-5-trifluoromethyl-1-benzimidazol-1-yl)phenethyl-(4- 
methylphenyl)sulfonylcarbamate and 5-quinolinylsufonamide 

H-NMR (CDCI3) 8: 8.43 (1H, d, J=8.6Hz), 8.20-8.25 (2H, m), 8.13 (1H. s), 8.12 (1H, s,), 7.81- 
7.91 (2H, m), 7.68-7.72 (1H, m), 7.30-7.34 (2H, m), 7.12-7.16 (3H, m), 4.37 (2H, t, J=6.6Hz), 
2.98 (2H, t, J=6.3Hz), 2.74 (2H, q, J=7.4Hz), 1 .35 (3H, t, J=7.4Hz). 
MS (ESI) m/z: 567 [(M+H) + ], 565 [(M-H)"] 
EXAMPLE 291 

2-{4-f6-CHLORO-2-ETHY L-5-(TRIFLUOROMETHYL^-1/-/-BENZIMIDA70l -1- 
YLlPHENYL>ETHYL-f5- t DI METHYLAMINQ)-1-NAPHTHNYL1SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 5-(dimethylamino)-1-naphthnylsulfonamide. 

H-NMR (CDCI3) 5: 8.61 (1H, d, J=8.4Hz), 8.46 (1H, dd, J=1.2, 7.5Hz), 8.12 (1H, s), 87.58 
(2H, t, J=8.3Hz), 7.12-7.24 (6H, m), 4.30 (2H, t, J=6.8Hz), 2.93 (2H, t, J=6.8Hz), 2.75 (2H, q, 
J=7.5Hz), 1 .35 (3H, t, J=7.5Hz) 
m.p. 203.4 °C 

MS (ESI) m/z: 645 [(M+H)*], 643 [(M-H)l 
EXAMPLE 292 

2-{4-f6-CHLORO-2-ETHYI -5-(TRIFLUORQMETHYLM /-/-BENZIMIDA7QI -1- 
YLlPHENYL)ETHYL-M-ME THYL-1H-IMIDAZOL-4-YUSULFONYLCARBAMATF 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 1-methyl-1H-imidazol-4-ylsulfonamide. 

H-NMR (CDCI3) 6: 8.13 (1H, s), 7.72 (1H, d, J=1.5Hz), 7.55 (1H, d, J=1.3Hz), 7.41 (2H, d, 
J=8.2Hz), 7.26 (2H, d, J=8.2Hz), 7.20 (1H, s), 4.38 (2H, t, J=6.6Hz), 3.78 (3H, s), 3.04 (2H, d, 
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J=6.8Hz), 2.79 (2H, q, J=7.6Hz), 1.36 (3H, t, J=7.6Hz) 
m.p. 204.3 "C 

MS (ESI) m/z: 556 [(M+H) + ], 554 [(M-H)l 
EXAMPLE 293 

5 2-(4-r6-CHLORO-2-ETHYL- 5-(TRIFLUORQMETHYL^-1H-BENZIMIDAZOI -1- 

YLlPHENYL)ETHYL-(1-METHYL-1H -IMIDAZOL-4-YL)SULFONYLCARBAMATEMONO 
HYDROCHLORIDE 

The title compound was prepared according to the procedure described in Example 240 from 
2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl-(1 -methyl-1 H- 
10 imidazol-4-yl)sulfonylcarbamate (Example 292). 
MS (ESI) m/z: 556 [(M+H) + ], 554 [(M-H)l 
EXAMPLE 294 

2-(4-f6-CHLORO-2-F THYL-5-rTRIFLUOROMETHYL)-1H-BENZIMIDAZOL-1- 
YL1PHENYL)ETHYL-(1.2-DIMETHYI .-1/7-IMIDAZOL-4-YL)SULFONYLCARBAMATF 

The title compound was prepared according to the procedure described in step 2 of 
Example 243 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1«-benzimidazol-1-yl]phenyl}ethyl 
phenyl carbonate and 1,2-dimethyl-1H-imidazol-4-ylsulfonamide. 

H-NMR (CDCI 3 ) 5: 8.12 (1H, s), 7.63 (1H, s), 7.41 (2H, d, J=8.2Hz), 7.25 (2H, d. J=8.2Hz), 
7.19 (1H, s), 4.37 (2H, t, J=6.8Hz), 3.64 (3H, s), 3.04 (2H, d, J=6.6Hz), 2.79 (2H, q, J=7.6Hz), 
2.42 (3H, s), 1 .36 (3H, t, J=7.6Hz) 
m.p. 221.2 *C 

MS (ESI) m/z: 570 [(M+H)*], 568 [(M-H)"] 
EXAMPLE 295 

2-(4-r6-CHLORO-2-FT HYL-5-(TRIFLUORQMETHYL)-1H-BENZIMIDAZOL-1- 

YLlPHENYL)ETHYL-(1.2-DIMETHYL -1H-IMIDAZOL-4-YL^SULFONYLCARBAMATE Dl- 
HYDROCHLORIDE 

The title compound was prepared according to the procedure described in Example 
240 from 2-{4-[6-chloro-2-ethyl-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl-(1 ,2- 
dimethyl-1H-imidazol-4-yl)sulfonylcarbamate (Example 294). 
MS (ESI) m/z: 570 [(M+H)*], 568 [(M-H)"] 
EXAMPLE 296 

2-(4-f5.7-DIMETHYL- 2-(1H-PYRAZOL-3-YL^-3H-IMIDAZOr4.5-d1PYRIDINE-3-YI - 
1PHENYL1ETHYL(4- METHYLPHENYUSUFQNYLCARBAMATE 

STEP 1 . 2-{4-r5,7-dimethvl-2-(1 H-Dvrazol-3-vn- 3H-imidazof4.5-blDvridin-3-vllDhenvl)ethannl 

The title compound was prepared according to the procedure described in step 1 of 
Example 236 from 4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenylethanol. 
1 H-NMR (DMSO-d 6 ) 5: 13.15 (1H, br.s), 7.77 (3H, s), 7.35 (2H, d, J =7.7 Hz), 7.25 (2H, d, J 
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=7.7 Hz), 7.02 (1H, s), 6.53 (1H, s), 4.75 (2H, t, J=4.8 Hz), 3.71 (2H, q, J =6.8 Hz), 2.81 (1H, t, 
J =6.6 Hz), 258 (3H, s), 2.42 (3H, s) 

STEP 2. 2-(4-r5.7-di methvl-2-(1 H-pyrazol-3-vl) 3H-imidazor4.5-MDvridine-3-vl-1phenviyethvl(4- 
methvlphenvOsufonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2^4-[5,7-dimethyl-2-(1H-pyrazoL 
(step 1). 

1 H-NMR (DMSO-d 6 ) 5: 13.14 (1H, br.s), 7.69-7.78 (3H, m), 7.21-7.43 (6H, m), 7.02 (1H, s), 
6.52 (1H, s), 4.18 (2H, t, J=6.4 Hz), 2.89 (2H, t, J =6.4 Hz), 2.58 (2H, s), 2.41(3H, s), 2.32 
(3H, s) 

MS (ESI) m/z: 531 (MH + ), 529 ([M-H] - ) 
EXAMPLE 297 

2-(4-r5.7-DIMETHYL-2-MAY-PYRAZOL-3-YL)3H-IMIDAZOr4.5-b1PYRIDINE-3^^ 

1PHENYLIETHYL(4-METHYLPHENYL)SUFONYLCARBAMATE SODIUM SALT 

STEP 1 . 2-(4-f5J-dimethvl-2-(1H-D vrazol-3-vlV3H-imidazor4.5-^1pvridin-3-vllphenvl)ethanol 

The title compound was prepared according to the procedure described in Example 
2 from 2-{4-[5,7-dimethyl-2-(1W-pyrazol-3-yl) 3H-imidazo[4,5-b]pyridine-3-yl-]phenyl}ethyl(4- 
methyiphenyl)sufonylcarbamate (Example 296). 

1 H-NMR (CDCI 3 ) 5: 9.85 (1H, s), 8.37 (1H, d, J=8.4 Hz), 7.31 (1H, d, J=2.0 Hz), 7.14 (1H, dd, 
J=2.0, 8.3 Hz), 6.60 (1H, s), 3.87 (2H, dt, J=6.2, 6.4 Hz), 2.84 (2H, t, J= 6.4Hz), 2.56 (3H, s), 
2.46 (3H, s), 1 .40 (1 H, t, J= 6.2Hz). 
MS (ESI) m/z: 531 (MH + ), 529 ([M-H]") 
EXAMPLE 298 

/V-(r(2-(4-r5. 7-PIMETHYL-2-(1^ 

YLIPHENYLTETHYDAMINOICARBQNYLM-METHYLBENZENESULFONAMIDE 

STEP L 3-r4-(2-chlo roethvl)phenvn-5.7-dimethvl-2-MH-pvrazol-3-vl)-3f/-imidazor4.5- 

blpyridine 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 2-{4-t5,7-dimethyl-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5-£?]pyridin-3- 
yl]phenyl}ethanol (Example 297, step 1). 

'h-NMR (CDCI3) 5: 13.15 (1H, s), 7.77 (2H, br.s), 7.43 (2H, br.s), 7.20 (2H, br.s), 7.04 (1H, s), 
6.54 (1H, br.s), 3.96 (2H, t, J= 6.8 Hz), 3.15 (2H, tm 
J=6.8 Hz), 2.60 (3H, s), 2.30 (3H t s). 

STEP 2. 3-r4-(2-azidoet hvl)phenvl1-5,7-dimethvl-2-(1 H-pyrazol-3-vl)-3H-imidazor4.5-blpvridine 
The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 3-t4-(2-chloroethyl)phenyl]-5,7-dimethyl-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5- 
b]pyridine (step 1 ). 
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1 H-NMR (DMSO-d 6 ) 5: 13.15 (1H, br.s), 9.85 (1H, br.s), 7.76 (1H, br.s), 7.41 (2H, d, J= 8.1 Hz 
), 7.31 (2H, d, J= 8.1 Hz), 7.04 (1H, s), 6.53 (1H, s), 3.69 (2H, t, J= 6.6 Hz), 2.95 (2H, t, J= 6.8 
Hz), 2.58 (3H, s), 2.42 (3H, s), 
MS (El) m/z: 358 (M + ). 

S -I E £ 3= 244-r5.7-di methvl-2-nH-pyrazol-3-vl)-3H-imidazor4.5-blPvridin-3- 

yllphenvllethanamine 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 3-[4-(2-azidoethyl)phenyl]-5,7-dimethyl-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5- 
b]pyridine (step 2). 

H-NMR (DMSO-d 6 ) 6: 9.83 (1H, br.s), 7.68 (2H, br.s), 7.23-7.43 (5H, m), 7.04 (1H, s), 5.75 
(1H, s), 2.68-2.90 (4H, m), 2.59 (3H, s), 2.42 (3H, s), 
MS (El) m/z: 332 (M + ). 

£ A/-ir(2-(4-r5.7-dimethvl-2- nH-pvrazol-3-vl)-3Ay-imidazof4.5-blDvridine-3- 

vllphenvl >ethvl)amino1carbonvl>-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-{4-[5,7-dimethyl-2-(1H-pyrazol-3-yl)-3H-imidazo[4,5-b]pyridin-3- 
yl]phenyl}ethanamine (step3) 

1 H-NMR (CD30D) 5: 7.80 (2H, d, J= 8.2 Hz), 7.58 (1H, br.s), 7.20-7.35 (6H, m), 7.08 (1H, s), 
6.20 (1H, br.s), 3.42 (2H, t, J=6.8 Hz), 2.84 (2H, t, J =6.9 Hz), 2.68 (2H, s), 2.50 (3H, s), 2.34 
(3H, s) 

MS (ESI) m/z: 530 (MH + ), 528 ([M-H]") 
EXAMPLE 299 

2-f4-(5-C YANO-2-ETH YL -6-M ETHYL- 1 H-B ENZI M I DAZOL-1 -YUPHENYL1 ETH Yl (A- 

METHYLPHENYUSULFONYLCARBAMATF 
STEP 1 . 4-Chloro-2-methvl-5-nitrobenzonitrile 

To a solution of 4-chloro-2-methyl-5-nitrobenzonitrile (10g, 66 mmol) in cone. H 2 S0 4 
was added KN0 3 (7.0 g, 69.3 mmol) at 0 °C in small portions, and then the reaction mixture 
was stirred overnight at ambient temperature. It was then poured into ice and extracted with 
AcOEt. The combined extracts was washed by sat. NaHC0 3 aq., dried over MgS0 4 and 
concentrated. The resulting precipitates were collected by filtration, washed with ether, and 
dried under reduced pressure to give 5.5 g (42%) of the title compound. 

H-NMR (CDCI 3 ) 5: 8.19 (1H, s), 7.57 (1H, s), 2.64 (3H, s). 
STEP 2. 4-(f4-(2-hvdrox vlethvMphenvnamino)-2-methvl-5-nitrobenzonitrile 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 3-bromo-6-chloro-2,4-dimethyl-5-nitropyridine (step 2). 

1 H-NMR (CDCI3) 6: 9.76 (1 H, br.s), 8.51 (1 H, s), 7.36 (1 H, d, J=8.4Hz), 7.22 (1 H, d, J=8.3Hz), 
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6.96 (1H, s), 3.94 (2H, dd, J=1 1 .7, 6.2Hz), 2.94 (2H, t, J=6.4Hz), 2.42 (3H, s) 
STEP 3. 5-amino-4-(f4-(2-hvdrox vlethvnphenvnamino)-2-methvlbenzonitrile 

The title compound was prepared according to the procedure described in step 4 of 
Example 1 from 2-{4-[(5-bromo-4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol (step 3). 
H-NMR (CDCI 3 ) S: 7.19 (1h, d, J=8.4Hz), 6.94-7.00 (4H, m), 5.59 (1H, br.s), 3.84-3.90 (2H, 
m), 3.50 (2H, br.s), 2.85 (2H, t, J=6.4Hz), 2.37 (3H, s). 

STEP 5. 2-f4-(5-cvano-2-ethvl-6-met h vl-1H-ben2imidazo-1-vl^henvnethvl propannate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 2-{4-[(3-amino-5-bromo-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethanol (step 
4). 

MS (El) m/z: 361 (M+) 

STEP 6. 2-ethyl-1-f4-(2-hvdroxvlethvn n henvn-6-methvl-1 H-benzimidazole-5-carhnnitrilf. 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-fe]pyridin-3- 
yl)phenyl]ethyl 2-methyipropanoate (step 5). 

1 H-NMR (CDCI3) 5: 8.00 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 6.98(1 H, s), 
4.01 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.6Hz), 2.79 (2H, q, J=7.5Hz), 2.56 (3H. s), 1.35 (3H, t, 
J=7.5Hz) 

S - T - E ^ ~L 2-f4-(5-cvano-2-ethvl-6- methvl-1H-benzimidazol-1-vn P henvnethvl(4- 

methvlphenvnsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-ethyl-1-[4-(2-hydroxylethyl)phenyl]-6-methyl-1H-benzimidazole-5-carbonitrile (step 6). 
1 H-NMR (CDCI3) 8: 8.03 (1H, s), 7.92 (2H, d, J=8.4 Hz), 7.39 (2H, d, J=8.4 Hz), 7.35 (2H, d, 
J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 6.96(1 H, s), 4.39 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.6Hz), 
2.77 (2H, q, J=7.7 Hz), 2.57 (3H, s), 2.44 (3H, s), 1 .35 (3H, t, J=7.5Hz) 
EXAMPLE 300 

N-U (2-f4-( 5- CYANO-2-ETH YL-6-M ETHYL- 1 H-BEN7I M IDAZOL- 1 - 

YL)PHENYLlETHYL)AMIN Q)CARBONYLK4-METHYI BENZENESULFOAMIDE 

STEP 1 . 1-r4-(2-chloroethvnphenvn-?- ethvl-6-methv|-1 H-benzimidazole-5-carbonitrilfi 

The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-[4-(6-bromo-2-isopropyl-5,7-dimethyl-3AV-imidazo[4,5-D]pyridin-3- 
yl)phenyl]ethanol (step 6). 

1 H-NMR (CDCI3) 5: 8.02 (1H, s), 7.48 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 6.96-6.98 (1H, 
m), 3.83 (2H, t, J=7.1 Hz), 3.21 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.5Hz), 2.58 (3H, s), 1.35 
(3H, t, J=7.5 Hz). 

STEP 2. 1-r4-(2-azidoethvnphenvll-2-fi thvl-6-methvl-1 H-benzimidazole-5-carbonitrilP 

The title compound was prepared according to the procedure described in step 8 of 
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Example 1 from 6-bromo-3-[4-(2-chloroethyl)phenyl]-2-isopropyl-5,7-dimethyl-3H-imidazo[4,5- 
£»]pyridine (step 7). 

MS (EI)m/z:412(M+) 

H-NMR (CDCI 3 ) 5: 8.02 (1H, s), 7.48 (2H, d. J=8.0 Hz), 7.30 (2H, d, J=8.2 Hz), 6.95 (1H, s), 
5 3.63 (2H, t, J=6.8 Hz), 3.03 (2H, t. J=7.0 Hz). 2.78 (2H, q, J=7.5Hz), 2.57 (3H, s), 1 .35 (3H, t,' 
J=7.3 Hz). 

STEP 3. 1-r4-(2-amin oethyl)phenvn-2-ethvl-6-methvl-1 H-benzimidazole-5-carhnnitril^ 

The title compound was prepared according to the procedure described in step 9 of 

Example 1 from 2-[4-(6-bromo-2-isopropyl-5 1 7-dimethyl-3H-imidazo[4,5-/)]pyridin-3- 
10 yl)phenyl]ethyl azide (step 8). 

1 H-NMR (CDCIs) 8: 7.49 (2H, d, j=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.93 (1H, s), 6.60 (2H, 

br.s), 3.32-3.00 (5H, m), 2.65 (3H, s), 2.48 (3H, s), 1 .31 (6H, d, J=6.8 Hz). 

STEP 4. A/-f((2-r4-(5-cvano-2-et hvl-6-methvl-1^-benzimiria7nl-1- 

vl)phenvnethvl^am ino)carbonvll(4-methvlbfinzenesulfoamirie 

The title compound was prepared according to the procedure described in step 10 

fU of Example 1 from [4-(2-isopropyl-5,7-dimethyl-3H-imidazo[4,5-6]pyridin-3- 

H- yl)phenyl]ethylamine (step 9). 

M> ' H-NMR (CDCI 3 ) 5: 8.00 (1 H, s), 7.72 (2H, d, J=8.4 Hz), 7.42 (2H, d, J=8.4 Hz), 7.28-7.32 (4H, 

P m) ' 6 95 ( 1H . m), 3.56-3.63 (2H, m), 2.96 (2H, t, J=7.1 Hz), 2.78 (2H, q, J=7.7 Hz), 2.54 (3H, 

.f f j 20 s), 2.41 (3H, s), 1 .34 (3H, t, J=7.5Hz) 

EXAMPLE 301 

2-AMINO-5.7-niMFTHYL-3-(4-<2-r({| Y4- 

METHYLPHENYUSULF QNYLIAMINOICARBONYI 1AMINQ1ETHYI }PHENYU-3H- 
IMIDAZOr4.5- h]PYRi n|NE DI-HYDRQCHLORIDF 

STEP 1 . 2-AMINO-5,7-DIMETHYL-3.r4-f7-r grf4-METHYLPHENYL^SULFONYL1AMINO; 
CARBONYDAMINOlETH YDPHENYl V^H-IMIDA2Qr4 5- 61PYRIDINF 

To a stirred solution of A/-{[(2-{4-[(3-amino-4,6-dimethyl-2- 
pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (300 mg, 0.66 
mmol) in THF (6 ml) was added a solution of BrCN (1 75 mg, 1 .65 mmol) in water (2 ml). The 
30 resultant mixture was stirred at room temperature for 1 6 hours. The mixture was diluted with 
CH 2 CI 2 and washed with brine. The organic layer was dried over MgS0 4 and filtered. After 
concentration in vacuo, the residue was purified by preparative TLC (CH 2 CI 2 /MeOH = 10/1) to 
afford 224 mg (71 %) of the title compound. 

1 H-NMR (DMSO-d 6 ) 5: 10.82 (1H, s), 8.54 (2H, s), 7.79 (2H, d, J=8.3 Hz), 7.51-7.40 (6H, m), 
7.06 (1H, s), 6.91 (1H, t, J=5.5 Hz), 3.29-3.24 (2H, m), 2.80-2.76 (2H, m), 2.48 (3H, s), 2.38 
(3H, s), 2.36 (3H, s) 

MS (ESI) m/z: 479 ([M+Hf), 477 ([M-Hf) 
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STEP2. 2-AMINO-5,7-DIMETHYL-3-r4- ^2-ffm4-METHYLPHENYL^SULFONYL1AMINO} 
CARBONYL)AMINQ1ETHYL)PHENYU-3 H-IMIDAZOf4 5- bIPYRIDINE DI-HYDROCHLQRIDF 
The title compound was prepared according to the procedure described in Example 
240 from 2-amino-5,7-dimethyl-3-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H-imidazo[4,5-/)]pyridine. 
MS (ESI) m/z: 479 ([M+H] + ), 477 ([M-H]') 

EXAMPLE 302 

5,7-DIMETHYL-3-(4-l2-r(/ r(4-METHYLPHENYL)SULFONYL1AMINO\ 
CARBONYL)AMINQ1ETHY L)PHENYU-2-(METHYLSUI FANYU-3H-IMinA7r>[4 K. 
61PYRIDINE 

A mixture of /V-{[(2-{4-[(3-amino-4,6-dimethyl-2- 

pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (110 mg , 0.24 
mmol), di-2-pyridylthiocarbonate (68 mg, 0.29 mmol), and THF (5 ml) was stirred at room 
temperature for 3 days. The mixture was diluted with CH 2 CI 2 and washed with 0.1 M HCI and 
brine. The organic fraction was dried over MgS0 4 , and filtered. The solvent was removed to 
9ive ^-[^-^-[(Sy-dimethyl^-sulfanyl-SH-imidazoK.S-^pyridin-S- 
yl)phenyl]ethyl}amino)carbonyl}-4-methylbenzenesulfonamide [MS (ESI) m/z: 496 ([M+H] + ), 
494 ([M-HD]. This was dissolved with THF (2 ml), then 1M NaOMe in MeOH (0.49 ml) and 
Mel (45 ni, 0.73 mmol) was added to the mixture at room temperature. After 1 hour, the 
mixture was evaporated in vacuo and the residue was purified by preparative TLC 
(CH 2 CI 2 /MeOH = 10/1) to afford 31 mg (25%) of the title compounds. 

1 H-NMR (CDCI 3 ) 5: 7.86 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.1Hz), 7.22-7.16 (4H, m), 6.88 

(1H, s), 6.02 (1H, t, J=5.6 Hz), 3.51-3.45 (2H, m), 2.83 (2h, t, J=6.2Hz), 2.67 (3H, s), 2.62 (3H, 

s), 2.42 (3H,s), 2.417 (3H,s) 

MS (ESI) m/z: 510 «M+H] + ), 508 ([M-H]") 

EXAMPLE 303 

5,7-DIMETHYL-2-(METHYLAMINOV3-(4- (2-IYfr(4-METHYLPHENYI ISULFONYLIAMINO) 
CARBONYDAMINOIETHY LlPHENYn -3H-IMIDAZOr4 5- olPYRIDINE 

A mixture of /V-{[(2-{4-[(3-amino-4,6-dimethyl-2- 

pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (300 mg , 0.66 
mmol), methylisothiocyanate (56 ni, 0.86 mmol), and THF (6 ml) was stirred at room 
temperature for 3 days. The solvent was removed to give /V-{[(2-{4-[(4,6-dimethyl- 
{[(methylamino)carbonothioyl]amino}-2-pyridinyl)amino]phenyl}ethyl)amino]carbonyl}-4- 
methylbenzenesulfonamide [MS (ESI) m/z: 527 ([M+H] + ), 525 ([M-H]")]. This was dissolved 
with MeCN (4 ml) and treated with Mel (54DDI) at 0 °C for 20 hours. After concentration 
under reduced pressure, the residue was purified by preparative TLC (EtOAc/EtOH = 20/1) to 
afford 170 mg (52%) of the title compounds. 
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1 H-NMR (CD3OD) 5: 7.72 (2H, d, J=8.3 Hz), 7.24 (4H, d, J=7.9 Hz), 7.15 (2H, d, J=8.4 Hz), 
6.70 (1H, s), 3.28 (2H, t, J=7.0 Hz), 2.90 (3H, s), 2.72 (2H, t, J=7.0 Hz), 2.41 (3H, s), 2.26 
(3H, s), 2.24 (3H, s) 

MS (ESI) m/z: 493 ([M+H] + ), 491 ([M-H]') 
EXAMPLE 304 

5,7-DIMETHYL-2-(METHYLAMINOK3- M -l2-rarf4-METHYLPHENYI 1SULFONYL1AMINIO} 
CARBONYUAMINOIETHYI .IPHENYU -3H-IMIDA7Qf4.5- bIPYRIDINE MONO- 
HYDROCHLORIDE 

The title compound was prepared according to the procedure described in Example 
240 from 5,7-dimethyl-2-(methylamino)-3-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3H-imidazo[4,5- tojpyridine 
hydrochloride. 

MS (ESI) m/z: 493 «M+H] + ), 491 ([M-H]') 
EXAMPLE 305 

A/-r5,7-DIMETHYL-3-(4-f2-r< W4-METHYLPHENYL)SUI FQNYL1AMINQ1 
CARBONY L)AMIN01ETHYUPHENYLV3H-IMIDAZOr4.5-h1PYRIDIN-2-YL1ACETAMIDE 

2-amino-5,7-dimethyl-3-(4-{2-[({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 
3W-imidazo[4,5- ojpyridine (73 mg) was treated with pyridine (1 ml) and Ac 2 0 (0.2 ml) at room 
temperature for 3 hours. After evaporation in vacuo, the residue was purified by preparative 
TLC (hexane/acetone = 1/1) to afford 4 mg (5%) of the title compounds. 

1 H-NMR (CDCI 3 ) 8: 7.79 (2H, d, J=8.4 Hz), 7.34-7.22 (7H, m), 7.04 (1H, s), 6.30 (1H, br.s), 
3.51-3.48 (2H, m), 2.87-2.83 (2H, m), 2.66 (3H, s), 2.53 (3H, s), 2.42 (3H, s), 2.26 (3H, s), 
MS (ESI) m/z: 521 ([M+H]*), 519 ([M-H]") 
EXAMPLE 306 

5,7-DIMETHYL-2-(DIMETHYLAMINO)-3-(4 - f2-r(/r(4-METHYLPHENYL^SULFONYLlAMINO\ 
CARBONYL)AMIN01ETHY L)PHENYLV3/-/-|MIDAZOr4.fi- bIPYRIDINF 

To a stirred solution of 2-amino-5,7-dimethyl-3-(4-{2-[({[(4- 
methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-3AY-imidazo[4,5-/3]pyridine (70 mg) 
in THF (1 ml) was added NaH (21 mg, 0.88 mmol) at room temperature. After 10 min, Mel 
(27 Dl) was added to the mixture and stirred at room temperature for 2 days. The mixture 
was poured into ice-water and extracted with CH 2 CI 2 , and the organic fraction was dried over 
MgS0 4 , then filtered. After removal of solvent by evaporation, the residue was purified by 
preparative TLC (CH 2 CI 2 /MeOH = 10/1) to afford 27 mg (36%) of the title compounds. 
1 H-NMR (CDCI3) 8: 7.86 (2H, d, J=8.4 Hz), 7.32-7.24 (4H, m), 7.16 (2H, d, J =8.4 Hz), 6.77 
(1H, s), 6.04 (1H, t, J=5.7 Hz), 3.50-3.44 (2H, m), 2.78 (2H, t, J=6.3 Hz), 2.71 (6H, s), 2.55 
(3H, s), 2.41 (3H, s), 2.34 (3H, s) 
MS (ESI) m/z: 507 ([M+H] + ), 505 ([M-H]") 
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EXAMPLE 307 

2-r4-(2-AM INO-5.7-DIMETHYL-3H-IMIDAZOr4.5-b1PYRIDIN-3-YL)PHENYL1ETHYL (4- 
METHYLPHENYUSULFONYLCARBAMATE 

STEP 1 2-{4-r(4.6-dimethvl-3-nitro-2-pvridinvl)aminolphenvl)ethvl (4; 

methvlphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol. 

1 H-NMR (CDCIa) 8: 9.55 (1H, s), 7.89 (2H, d, J=8.3 Hz), 7.54 (2H, d, J=8.6 Hz), 7.32 (2H, d, 
J=8.6 Hz), 7.11 (2H, d, J=8.4 Hz), 6.54 (1H, s), 4.28 (2H, t, J=7.0 Hz), 2.88 (2H, t, J=7.0 Hz), 
2.55 (3H, s), 2.43 (6H, s) 
MS (ESI) m/z: 485 ([M+H] + ), 483 ([M-H]") 

STEP Z, 2-(4-r(3-amino-4.6-dimethvl-2-Dvridinvnamino1phenvl>ethvl £4; 

methvlphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in step 4 of 
Example 1 from 2-{4-[(4,6-dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate. 

1 H-NMR (CDCI 3 ) 5: 7.82 (2H, d, J=8.3 Hz), 7.25 (2H, d, J=8.3 Hz), 6.93 (2H, d, J=8.4 Hz), 
6.84 (2H, d, J=8.4 Hz), 6.66 (1H, s), 4.22 (2H, t, J=6.6 Hz), 2.77 (2H, t, J=6.6 Hz), 2.39 (3H, 
s), 2.37 (3H, s), 2.22 (3H, s) 
MS (ESI) m/z: 455 ([M+Hf), 453 ([M-H]') 

STEP 3. 2-r4-r2-AMIN O-5.7-DIMETHYL-3rt-IMIDAZOr4.5- blPYRIDIN-3-YL)PHENYL1ETHYL 
(4-METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
127 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyl (4- 

methylphenyl)sulfonylcarbamate. 

1 H-NMR (DMSO-d 6 ) 5: 7.76 (2H, d, J=8.3 Hz), 7.42-7.35 (6H, m), 6.78 (1H, s), 6.61 (1H, br.s), 
4.22 (2H, t, J=6.6 Hz), 2.92 (2H, d, J=6.6 Hz), 2.373 (3H. s), 2.365 (3H, s), 2.32 (3H, s) 
MS (ESI) m/z: 480 ([M+H]*), 478 ([M-H] ) 
EXAMPLE 308 

2-l4-r5.7-DI METHYL-2-(METHYLAMINO>-3H-IMIDAZOr4.5-b1PYRIDIN-3- 
YL1PHENYD ETHYL (4-M ETHYLPH EN YDSULFON YLCARBAM ATE 

The title compound was prepared according to the procedure described in Example 
129 from 2-{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyl (4- 

methylphenyl)sulfonylcarbamate. 

1 H-NMR (DMDO-d 6 ) 5: 7.78 (2H, d, J=8.1 Hz), 7.43-7.33 (7H, m), 6.77 (1H, s), 6.43 (1H, br.s), 
4.25 (2H, t, J=6.6 Hz), 2.93 (2H, t, J=6.6 Hz), 2.88 (3H, s), 2.41 (3H, s), 2.37 (3H, s), 2.31 
(3H, s) 
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MS (ESI) m/z: 494 ([M+H] + ), 492 ([M-H]) 
EXAMPLE 309 

2-{4-r5,7-DIMETHYL-2-(METHYI SULFANYLU3H-IMIDAZOr4S-blPYRIDIN-3- 
YL1PHENYUETHY L(4-METHYLPHENYL1SULFQNYLCARBAMATF 
5 The title compound was prepared according to the procedure described in Example 

128 from 2 -{4-[(3-amino-4,6-dimethyl-2-pyridinyl)amino]phenyl}ethyl (4- 

methylphenyOsulfonylcarbamate. 

1 H-NMR (CDCI 3 ) 8: 7.92 (2H, d, J=8.4 Hz), 7.36-7.22 (6H, m), 6.88 (1H, s), 4.32 (2H, t, J=6.6 
Hz), 2.93 (2H, t, J=6.6 Hz), 2.72 (3H, s), 2.62 (3H, s), 2.48 (3H, s), 2.41 (3H, s) 
1 0 MS (ESI) m/z: 51 1 ([M+H] + ), 509 ([M-H]') 
EXAMPLE 310 

2-(4-r5,7-DIMETHYL-2-fMETHY LSULFONYLV3H-IMIDA7nr4.5-fc1PYRIDIN-3- 
YL1PHENYL1ETHYI (4-METHYLPHENYDSULFONYLCARBAMATF 

To a stirred solution of 2-{4-[5,7-dimethyl-2-(methylsulfanyl)-3H-imidazo[4,5- 

15 6]pyridin-3-yl]phenyl}ethyl (4-methylphenyl)sulfonylcarbamate (100 mg, 0.20 mmol) in AcOH 
(1 ml) was added a solution of KMn0 4 (62 mg, 0.39 mmol) in water (2 ml) at room 
temperature. After 1 hour, the mixture was poured into ice-sat. NaHC0 3 aq. and extracted 
with CH 2 CI 2 . The organic layer was dried over MgS0 4 , and the filtered. After concentration in 
vacuo, the residue was purified by preparative TLC (CH 2 CI 2 /MeOH = 10/1) to afford 70 mg 

20 (66%) of the title compounds. 

1 H-NMR (CDCI3) 5: 7.91 (2H, d, J=8.4 Hz), 7.47 (2H, d, J=8.2 Hz), 7.34-7.26 (4H, m), 7.08 
(1H, s), 4.35 (2H, t, J=6.7Hz), 3.45 (3H,s), 2.96 (2H, t, J=6.7 Hz), 2.68 (3H, s), 2.55 (3H, s), 
2.42 (3H, s) 

MS (ESI) m/z: 543 ([M+H] + ), 541 ([M-H] ) 
25 EXAMPLE 311 

5-ACETYL-2-(METHYLAMINOV1-r 4-(2-far(4-METHYLPHENYLkSULFQNYL1AMINn} 
CARBONYL)AMINn iETHYL)PHENYL)-1f/-BEN?|MIDAZOLE 

The title compound was prepared according to the procedure described in Example 

1 29 from ^-{[(2-{4-[(4-acetyl-2-aminophenyl)amino]phenyl}ethyl)amino]carbonyl}-4- 
30 methylbenzenesulfonamide. 

1 H-NMR (CDCI3) 5: 8.06 (1H, s), 7.75-7.66 (3H, m), 7.38-7.26 (6H, m), 6.89 (1H, d, J=8.3 Hz), 
6.60 (1H, br.s), 3.55 (2H, dd, J=12.5 and 6.6Hz), 3.08 (3H, s), 2.91 (2H, t, J=6.6 Hz), 2.61 
(3H, s), 2.38 (3H, s) 

MS (ESI) m/z: 506 ([M+H] + ), 504 ([M-H]") 
35 EXAMPLE 312 

2-{4-r6-CHLORO-?-(3-PYRIDINYn -5-(TRIFLUORQMETHYLM H-BENZIMIfWOI -1 . 
YL1PHENYL1ETHYI ( 4-METHYLPHENYDSULFONYLCARBAMATF 
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STEP 1. 2-f4-r6-CHLQ RO-2-f3-PYRIDINYL)-5-(TRIFLUOROMETHYL)-1H-BENZIMIDAZQL- 
1 -YL1PHEN YQETHANOL 

The title compound was prepared according to the procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 
1 H-NMR (CDCI 3 ) 5: 8.70 (1H, dd, J=2.2 and 0.7 Hz), 8.62 (1H, dd, J=4.5 and 1.7 Hz), 8.23 
(1H, s), 8.01-7.97 (1H, m), 7.45 (2H, dd, J=6.5 and 2.2 Hz), 7.37-7.24 (7H, m), 3.97 (2H, t, 
J=6.6 Hz), 2.99 (2H, t, J=6.6 Hz) 
MS (ESI) m/z: 418 ([M+H]*), 476 ([M+CF 3 C0 2 ]-) 

STEP 2. 2-{4-r6-CHLORO-2-f3-PYRIDI NYL)-5-(TRIFLUOROMETHYL)-1H-BENZIMIDA?ni - 
1-YL1PHEN YL1ETHYU4-METHYLPHENYUSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[6-chloro-2-(3-pyridinyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 -yl]phenyl}ethanol. 
1 H-NMR (CDCI 3 ) 5: 8.73 (1 H, dd, J=4.9 and 1 .8 Hz), 8.40-8.36 (1 H, m), 8.23 (1 H, s), 7.91 (1 H, 
dd, J=2.2 and 0.7 Hz), 7.84-7.80 (2H, m), 7.49-7.43 (2H, m), 7.31-7.17 (6H, m), 4.44 (2H, t, 
J=6.2 Hz), 3.02 (2H, t, J=6.2 Hz), 2.41 (3H, s) 
MS (ESI) m/z: 615 ([M+H]*), 61 3 ([M-HT) 
EXAMPLE 313 

2-(4-f6-CHLORO-2-(4-PYR IDINYLV5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
YL1PHENYL )ETHYU4-METHYLPHENYL)SULFONYI CARBAMATE 

STEP 1. 2-{4-r6-CHLORO-2-(4-PYRIDI NYLV5-fTRIFLUORQMETHYL)-1H-BENZIMIDA7ni - 
1 -YL1PHENYL1ETHANOL 

The title compound was prepared according to the procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 
1 H-NMR (CDCI3) 5: 8.60 (2H, dd, J=4.6 and 1.7 Hz), 8.25 (1H, s), 7.49-7.44 (4H, m), 7.37 (1H, 
s), 7.27-7.23 (2H, m), 4.00 (2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz) 
MS (ESI) m/z: 418 «M+H] + ), 476 ([M+CFaCOzD 

STEP 2. 2-{4-f6-CHLORO-2-(4-PYRIDIN YL)-5-(TRIFLUOROMETHYL)-1H-BENZIMIDA7r)l - 

1- YL1PHEN YUETHYU4-METHYLPHENYDSULFONYLCARBAMATF 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[6-chloro-2-(4-pyridinyl)-5-(trifluoromethyl)-1W-benzimidazol-1-yl]phenyl}ethanol. 
1 H-NMR (CDCI3) 5: 8.60 (2H, dd, J=4.8 and 1.5 Hz), 8.27 (1H, s), 7.89 (2H, d, J=8.3 Hz), 
7.44-7.18 (9H, m), 4.39 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.4 Hz), 2.40 (3H, s) 
MS (ESI) m/z: 615 ([M+Hf), 613 ([M-H]") 
EXAMPLE 314 

2- (4-r6-CHLORO-2-(2-MET HYLPHENYL^.5-(TRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
YL1PHENYL)ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 

SHE L 2-M-r6-CHLORO-2-(2-METHYLPHENYL)-5-(TRIFLUOROMETHYI V1 H- 
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BENZIMIDAZO L-1 -YL1PHENYDETHANOL 

The title compound was prepared according to the procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 
1 H-NMR (CDCI3) 5: 8.22 (1H, s), 7.47 (1H, s), 7.33-7.10 (8H, m), 3.89 (2H, t, J=6.4 Hz), 2.89 
5 (2H, t, J=6.4 Hz), 2.20 (3H, s) 
MS (ESI) m/z: 431 ([M+H] + ) 

& 2-(4-r6-CHLORO-2-(2-METH YLPHENYI WWTRIFLUOROMETHYLV1 H- 

BENZIMIDAZOI, -1-YL1PHENYUFTH YL(4-METHYI PHENYL^SULFQNYLCARBAMATF 

The title compound was prepared according to the procedure described in Example 

10 3 from 2 -{ 4 -[ 6 - chlor o-2-(2-methylphenyl)-5-(trifluoromethyl)-1H-benzimidazol-1- 

yl]phenyl}ethanol. 

1 H-NMR (CDCU) 8: 8.24 (1H, s), 7.78 (2H, d, J=8.2 Hz), 7.46 (1H, s), 7.35-7.09 (8H, m), 7.00 
(2H, d, J=8.4 Hz), 4.27 (2H, t, J=6.8 Hz), 2.88 (2H, t, J=6.8 Hz), 2.41 (3H, s), 2.1 1 (3H, s) 
MS (ESI) m/z: 628 ([M+H] + ), 489 ([M+CHaCOz]") 
15 EXAMPLE 315 

2-{4-f6-CHLORO-?-(1 3-THIAZOL-7-YI >5-n-RIR UORQMETHYU-1 H-BENZIMIDA7QI -1- 
YL1 PHENYL>ETHYIf4-METHYLPHFNYL)SULFONYLCARBAMATF 

SIEE ^ 2-(4-r6-CHLORO-2-(1 -3-THIA ZOL-2-YLWS-fTRIFLUOROMETHYLM H- 

BENZIMIDAZOI - 1-YL1PHENYI lETHANOI 

The title compound was prepared according to the procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 
1 H-NMR (CDCI3) 8: 8.23 (1H, s), 7.75 (1H, d, J=3.1 Hz), 7.47-7.45 (3H, m), 7.36-7.27 (3H, m), 
3.99 (2H, t, J=6.4 Hz), 3.03 (2H, t, J=6.4 Hz) 
MS (ESI) m/z: 424 ([M+Hf), 482 ([M+CH 3 C0 2 ]") 

25 2152 2. 2-{4-r6-CHLORO-2-M 3-THIA 7QL-2-YLV5-(TRIFLUOROMFTHYI 11 H. 

BENZIMIDAZOL-1-YI 1PHENYDETHYI (4-METHYLPHFNYDSULFONYLCARBAMATF 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chloro-2-(1 ,3-thiazol-2-yl)-5-(trifluoromethyl)-1/V-benzimidazol-1- 

yl]phenyl}ethanol. 

30 1 H-NMR (CDCI3) 5: 8.23 (1H, s), 7.91 (2H, d, J=8.4 Hz), 7.74 (1H, d, J=3.1 Hz), 7.46 (1H, d, 
J=3.1 Hz), 7.38-7.26 (7H, m), 4.40 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.8 Hz), 2.42 (3H, s) 
MS (ESI) m/z: 621 ([M+Hf), 619 ([M-H]) 
EXAMPLE 316 

2-{4-r6-CHLORO-2-(»H-IMIDAZOL-4- YL)-5-n-RIR liQRQMETHYl 1-1H-BENZIMIDA7QI -1- 
35 YL1PHENYLlETHYLf4-METH YLPHENYL^SLJLFONYLCARRAMATF 

^I^E L 2-(4-r6-CHLORO-2-(aH-IMi nAZOL-4-YLU5-(TRIFLUOROMETHYLV1AV- 

BENZIMIDAZOL-1 -YL1PHENYLIETHANOL 
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The title compound was prepared according to the procedure described in Example 
138 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl) phenyl]amino}phenyl)ethanol. 
1 H-NMR (CDCl3/CD 3 OD=4/1) 5: 8.09 (1H, s), 7.65 (1H, s), 7.50 (2H, d, J=8.7 Hz), 7.33 (2H, d, 
J=8.2 Hz), 7.25 (1H, s), 6.91 (1H, s), 3.93 (2H, t, J=6.4 Hz), 3.00 (2H, t, J=6.4 Hz) 
MS (ESI) m/z: 407 ([M+H] + ), 405 ([M-H]") 

SIEP *L 2-(4-r6-CHL ORO-2-(aH-IMIDAZOL-4-YL)-5-(TRIFLUQROMETHYLV1H- 

BENZIMIDAZQL-1-YL1P HENYL)ETHYL(4-METHYLPHENYL)SULFQNYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-chioro-2-(DH-imidazol-4-yl)-5-(trifluoromethyl)-1H-benzimidazol-1- 

yl]phenyl}ethanol. 

MS (ESI) m/z: 604 ([M+H] + ), 602 ([M-H]") 
EXAMPLE 317 

2-f4-(5,6-DIMETHYL-1H-BENZIMIDAZOL-1-YUPHENYLlETHYL (4-METHYLPHENYl ) 
SULFONYLCARBAMATE 

STEP.a4-(2-HYDROXYETHYUPHENYLBORONIC ACID 

To a stirred solution of 4-bromophenethylalcohol (5.00 g, 24.9 mmol) in THF (80 ml) 
was added a solution of 1.5M n-BuLi in hexane (39.8 ml, 59.7 mmol) at -78 °C over 30 min. 
After 1 hour, a solution of B(0''Pr) 3 (8.61 ml, 37.3 mmol) in THF (20 ml) was added slowly to 
the mixture at -78 °C. The resultant mixture was warmed to room temperature, and treated 
with 2M HCI (100 ml) for 1 hour. This was extracted with CH 2 CI 2 and dried over MgS0 4 , then 
filtered. After evaporation in vacuo, the residue was purified by silica-gel column 
chromatography eluting with CH 2 CI 2 /MeOH = 20/1 to afford 2.61 g (63%) of the title 
compound. 

1 H-NMR (CD 3 OD) 8: 7.64-7.48 (2H, m), 7.19-7.13 (2H, m), 3.70 (2H, t, J=7.2 Hz), 2.77 (2H, t, 
J=7.2 Hz) 

MS (ESI) m/z: 165 ([M-H]") 

STEP 2. 4-l2-raf(4-METHYLPHENYL^SULFONYL1 
AMINOICARBONYDQXYIETHYDPHENYLBORONIC ACID 

4-(2-hydroxyethyl)phenylboronic acid (1.00 g, 6.02 mmol) was treated with pTsNCO 
(1.01 ml, 6.63 mmol) and pyridine (90 ml) at room temperature for 2 hours. The mixture was 
poured into ice-2M HCI and extracted with EtOAc. The organic layer was dried over MgS0 4 , 
and filtered. After removal of solvent, the residue was purified by silica-gel column 
chromatography eluting with CH 2 CI 2 /MeOH = 20/1 to afford 2.20 g (quant.) of the title 
compound. 

1 H-NMR (DMSO-d 3 ) 5: 11.95 (1H, br.s), 7.97 (1H, s), 7.75-7.67 (2H, m), 7.40 (2H, d, J=8.6 
Hz), 7.13 (2H, d, J=7.7 Hz), 4.18 (2H, t, J=6.6 Hz), 2.81 (2H, t, J-6.6 Hz), 2.40 (3H, s) 
MS (ESI) m/z: 381 ([M+NH 4 ] + ), 362 ([M-H]") 
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STEP 3. 2-[4-(5.6-DIMETHYL-1H-BENZIMIDAZOL-1»YL)PHENYLlETHYL (4- 

METHYLPHENYDSULFONYLCARBAMATE 

A mixture of 4_{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)oxy]ethyl}phenylboronic acid (100 mg, 0.28 mmoi), 5,6- 
dimethylbenzimidazole (40 mg, 0.28 mmol), Cu(OAc) 2 (60 mg, 0.33 mmol), triethylamine (115 
□I, 0.83 mmol), MS4A (100 mg), and CH 2 CI 2 (4 ml) was stirred at room temperature for 1 
week. After filtration through a bed of celite, the filtrate was diluted with CH 2 CI 2 , and washed 
with water. The organic fraction was dried over MgS0 4 and filtered. After concentration 
under reduced pressure, the residue was purified by preparative TLC (CH 2 CI 2 /MeOH = 10/1) 
to afford 28 mg (22%) of the title compound. 

1 H-NMR (CDCI 3 ) 5: 7.82 (2H, d, J=8.4 Hz), 7.72 (1H, s), 7.57 (1H, s), 7.33 (2H, d, J=8.1 Hz), 
7.12 (2H, d, J=8.4 Hz), 7.07 (1H, s), 7.01 (2H, d, J=8.4 Hz), 4.39 (2H, t, J=6.1 Hz), 2.94 (2H, t, 
J=6.1 Hz), 2.42 (3H, s), 2.39 (3H, s), 2.26 (3H, s) 
MS (ESI) m/z: 464 ([M+H] + ), 462 ([M-H]") 
EXAMPLE 318 

6-CHLORO-5-CYANO-2-E THYL-1-(4-l2-rgrf4-METHYLPHENYLSULFQNYL1AMINO) 
CARBONYL)AMINQ1ETHYL)PHENYL)-1H-BEVZIMIDAZOLE 

S TEP 1 . 6-Chloro-1-r4-(2-chloroethvl)phenvll-2-ethvi-1 H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carbonitrile 
(Example 111, step 4). 

1 H-NMR (CDCI3) 5 8.07 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.19 (1H, s), 

3.83 (2H, t, J=7.1 Hz), 3.22 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.5 Hz), 1.37 (3H, t, J=7.5 Hz). 

STEP 2. 1-r4-(2-Azidoe thvl)phenvl1-6-chloro-2-ethvl-1H-benzimidazole-5-carbonitri 

The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carbonitrile 
(step 1). 

H-NMR (CDCI3) 5 8.07 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.18 (1H, s), 

3.64 (2H, t, J=7.0 Hz), 3.04 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1 .36 (3H, t, J=7.6 Hz). 

STEP 3. 1 -r4-(2-Amino ethvnDhenvl1-6-chloro-2-ethvl-1 /-/-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1/-/-benzimidazole-5-carbonitrile 
(step 2). 

1 H-NMR (CDCI3) 5 8.06 (1H, s), 7.46 (2H, d, J=8.1 Hz), 7.26 (2H, d, J=8.1 Hz), 7.19 (1H, s), 
3.09 (2H, t, J=7.1 Hz), 2.89 (2H, t, J=7.1 Hz), 2.79 (2H, q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 
STEP 4. 6-Chloro-5-cvano-2-ethvl-1-(4-(2-raf(4- 

methvlphe nvnsulfonvnamino)carbonvl)amino1ethvl)Dhenvn-1H-benzimidazole 
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The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazole-5- 
carbonitrile (step 3). 

mp 219-224 °C; IR (KBr)v: 3388, 2229, 1708, 1618, 1514, 1466, 1344, 1161, 1089 cm" 1 
MS (ESI) m/z 522 (M+H) + , 520 (M-H)'; 1 H-NMR (DMSO-d 6 ) 5 8.38 (1H, s), 7.77 (2H, d, J=8.2 
Hz), 7.31-7.49 (6H, m), 7.32 (1H, s), 6.53 (1H, br.s), 3.26-3.28 (2H, m), 2.69-2.81 (4H, m), 
2.35 (3H, s), 1 .25 (3H, t, J=7.6 Hz). 
EXAMPLE 319 

6-CHLORO-5-(DIMETHYLAMINOV2-ETHYL-1-(4-(2-f((r(4- 

METHYLPHE NYUSULFONYL1AMINOI CARBONYUAMINOIETHYUPHENYLM H- 

BENZIMIDAZQLE 

STEP 1. /V-(6-chloro-1-r4-(2-chloroet^ 

dimethvlamine 

A mixture of 6-Chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-ylamine 
(Example 110, step 6, 100 mg, 0.3 mmol) and NaBH 4 (153 mg, 4 mmol) in THF (5 ml) was 
added to the mixture of 38% folmaldehyde (0.5 ml, 5.6 mmol) and 3M aqueous H 2 S0 4 (0.4 
ml, 0.12 mmol) at 0 °C. The mixture was stirred at room temperature for 5 h. The reaction 
mixture was poured into water, and extracted with ethyl acetate (100 ml). The organic layer 
was washed with brine (50 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude 
product was purified by flash column chromatography eluting with hexane/ethyl acetate (1:2) 
to afford 48 mg (46%) of the title compound as white solids. 
MS (El) m/z: 361 (M +) " 

1 H-NMR (CDCI 3 ) 5: 7.54 (1H, s), 7.44 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.13 (1H, s), 
3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.35 (3H, t, 
J=7.6 Hz). 

STEP 2. A/-(1-r4-(2-azidoethvnphenvl1-6-chloro-2-ethvl-1H-benzimidazol-5-vl)-A/.A/- 

dimethvlamine 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from A/-{6-chloro-1 -[4-(2-chloroethyl)phenyl]-2-ethyl-1 H-benzimidazol-5-yl}-A/,/V- 
dimethylamine (step 1). 

H-NMR (CDCI3) 6: 7.54 (1H, s), 7.43 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.12 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.34 (2H, t, 
J=7.6 Hz). 

STEP 3. A/-l 1-r4-(2-aminoethvnphenvl1-6-chloro-2-ethvl-1H-benzimidazol-5-vl)-A/.A/- 

dimethvlamine 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from A/-{1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1/-/-benzimidazol-5-yl}-/V,A/- 
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dimethylamine (step 2). 

H-NMR (CDCI3) 8: 7.54 (1H, s), 7.41 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 7.13 (1H, s), 
3.08 (2H. t, J=6.9 Hz), 2.87 (2H, t, J=6.9 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.35 (3H, t, 
J=7.6Hz). 

5 STEP 4. 6- chloro-5-(dimethvlamino)-2-ethvl-1-(4-l2-farr4- 

methvlphenvl)sulfonvl1amino; carbon V hamino1ethvl>Dhenvl)-1Ay-benzimida7nlfi 

The title compound was prepared according to the procedure described in step 10 

of Example 1 from /V-{1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}-A/,A/- 
dimethylamine (step 3). 
10 m.p.: 108-114 'C. 

MS (ESI) m/z : 540 (MH + ), 538 ([M-H]). 

1 H-NMR (CDCI3) 5: 7.73 (2H, d, =8.0 Hz), 7.54 (1H, s), 7.25-7.39 (6H, m), 7.11 (1H, s), 6.73 
(1H, br.s), 3.58 (2H, q, J=6.9 Hz), 2.94 (2H, t, J=6.9 Hz), 2.71-2.82 (8H, m), 2.40 (3H, s), 1.33 
(3H, t, J=7.6 Hz). 
15 EXAMPLE 320 

6-CHLORO-2-ET HYL-5-(METHYLAMINO^-1-(4-{P-[( { r(4. 

METHYLPHENYUSULFONYI 1AMINID} CARBONYUAMINQ1ETHYI IPHENYU-1 H- 

BENZIMIDAZOLE 

STEP 1 . 6-chloro-1-r4-(2-chloroethvl)Dhenvl]- 2-ethvl-1H-benzimidazol.5-vlformamide 
20 A solution of acetic anhydride (0.14 ml) in THF (5 ml) was added formic acid (0.06 

ml, 1 .65 mmol) at 0 °C under nitrogen and the mixture was stirred at 60 °C for 2 h. Then the 
mixture was recooled to 0 *C and was added 6-Chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H- 
benzimidazol-5-ylamine(Example 110, step 6, 100 mg, 0.3 mmol) in THF (2 ml). The mixture 
was stirred at room temperature for 2 h. The volatile component was removed under reduced 
25 pressure, and the residue was dissolved with ethyl acetate (100 ml). The organic layer was 
washed with 2N aqueous NaOH (50 ml), brine (50 ml), then dried (Na2S04). After removal of 
solvent, the crude product was purified by flash column chromatography eluting with 
hexane/ethyl acetate (1:10) to afford 68 mg (67%) of the title compound as pale yellow solids. 
MS (El) m/z: 361 (M +) 

30 1 H-NMR (CDCI3) 5: 8.53-8.76 (1H, br.s), 7.66 (1H, s), 7.44-7.48 (2H, m), 7.26-7.31 (2H, m), 
7.18 (1H, s). 3.83 (2H, t, J=6.9 Hz), 3.20 (2H, t, J=6.9 Hz), 2.78 (2H, q, J=7.4 Hz), 1.32-1.39 
(3H, m). 

STEP 2. /v-{6-chloro-1 -f4-(2-chloroethvnDhenvll-2 - ethvl-1 H-ben 7 imidazol-5-vll-/V-methvlarninB 
A solution of (6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1«-benzimidazol-5- 
35 ylformamide, step 1,112 mg, 0.3 mmol) in THF (15 ml) was added Me 2 S BH 3 (0.07 ml, 0.77 
mmol) under nitrogen at room temperature. The mixture was refluxed for 1 h. Then the 
mixture was cooled to room temperature and was added methanol (3 ml) and 2N aqueous 
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HCI (12 ml). The mixture was stirred at 70 'C for 30 min. The volatile component was 
removed under reduced pressure, and the residue was dissolved with ethyl acetate (100 ml). 
The organic layer was washed with saturated aqueous NaHC0 3 (50 ml), brine (50 ml), then 
dried (Na2S04). After removal of solvent, the crude product was purified by flash column 
5 chromatography eluting with hexane/ethyl acetate (1:4) to afford 93 mg (87%) of the title 
compound as white solids. 
MS (El) m/z: 347 (M +) 

H-NMR (CDCIa) 8: 7.42 (2H, d, J=8.2 Hz), 7.29 (2H, d, J=8.2 Hz), 7.04 (1H, s), 7.03 (1H, s), 
3.81 (2H, t, J=6.9 Hz), 3.18 (2H, t, J=6.9 Hz). 2.95 (3H, s), 2.75 (2H, q, J=7.6 Hz), 1.34 (3H, t, 
J=7.6Hz). 

STEP 3. /V-{1-r4-(2-a7idoethyl)phenvll-6-chloro-2- ethvl-1 H-benzimidazol-5-vll-/V-methvlamine 
The title compound was prepared according to the procedure described in step 8 of 

Example 1 from /V-{6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-A/- 
methylamine (step 2). 

5 H-NMR (CDCI 3 ) 5: 7.42 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.04-7.03 (2H, m), 4.19 
(1H, br.s), 3.61 (2H, t, J=7.0 Hz), 3.00 (2H, t, J=7.0 Hz), 2.95 (3H, s), 2.75 (2H, q, J=7.6 Hz), 
1.33 (3H, t, J=7.6 Hz). 

STEP 4. A/-{1-f4-(2-aminoethvl)phenvn-6-chloro- 2-ethvl-1H-benzimidazol-5-y|)-/V-methvlaminft 
The title compound was prepared according to the procedure described in step 7 of 

Example 37 from /V-{1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}-A/- 
methylamine (step 3). 

1 H-NMR (CDCI3) 5: 7.39 (2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.06 (1H, s), 7.03 (1H, s), 
3.64 (2H, br.s), 3.15 (2H, t. J=7.2 Hz), 2.94-2.99 (5H, m), 2.73 (2H, q, J=7.5 Hz), 1.32 (3H, t, 
J=7.5 Hz). 

STEP 5. 6-chloro- 2-ethvl-5-(methvlaminoM-(4-^2-r(frt4- 
methylphenvl)sulfonvnamino)car honvnamino1ethvl>phenvn-1AV-benzimida7nlP> 

The title compound was prepared according to the procedure described in step 10 

of Example 1 from A/-{1-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1H-benzimidazol-5-yl}-A/- 
methylamine (step 4). 
m.p.: 95-100 °C. 

MS (ESI) m/z : 526 (MH + ), 524 ([M-H]"). 

1 H-NMR (CDCI3) 6: 7.73 (2H, d, J=8.4 Hz), 7.23-7.36 (7H, m), 7.03 (1H, s), 3.57 (2H, t, J=6.6 
Hz), 2.89-2.94 (5H, m), 2.73 (2H, q, J=7.4 Hz), 1.32 (3H, t, J=7.4 Hz). 
EXAMPLE 321 

4-C YAN Q-2-ETH Yl -1 -f4-f 2-f(M4-METHYLPHENYL)SULFONYL1AMINQl 
CARBONYUAMINOIFT HYDPHENYL M H-BENZIMIDA7QI P 
STEP 1 . 3-chloro-2-nitrobenzamide 
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A mixture of 3-chloro-2-nitro-benzoic acid (1 g, 4.9 mmol) and thionyl chloride (9 ml) 
was stirred at 80 °C for 1h. The thionyl chloride was removed under reduced pressure, and 
the residue was dissolved with dichloromethane (15 ml). The mixture was cooled to 0 S C and 
was added 30% aqueous NH3 (2 ml) dropwise. The mixture was stirred at 0 'C for 25 min. 
The reaction mixture was poured into water and extracted with ethyl acetate (300 ml). The 
organic layer was washed with saturated aqueous Na 2 C0 3 (100 ml), and brine (100 ml). This 
organic phase was dried (Na 2 S0 4 ) and concentrated under reduced pressure to give 1 .2 g 
(quant.) of the title compound as pale orange solids. 
H-NMR (CDCI 3 ) 8: 7.68-7.92 (3H, m). 
STEP 2. 3-chloro-2-nitrobenzonitrile 

A solution of 3-chloro-2-nitrobenzamide (step 1 , 1 .2 g, 4.9 mmol) in DMF (8 ml) was 
added thionyl chloride (2 ml, 24.8 mmol) in DMF (3 ml) dropwise at room temperature. The 
mixture was stirred at 120 *C for 2.5 h. The mixture was poured into ice-water and extracted 
with ethyl acetate (200 ml). The organic layer was washed with saturated aqueous NaHC0 3 
(100 ml), brine (100 ml), then dried (MgS04), and concentrated. The residue was purified by 
flash chromatography eluting with hexane/ethyl acetate (3:1/ 1:2) to give 1 g (quant.) of the 
title compound as pale yellow solids. 

H-NMR (CDCI 3 ) 5: 7.61-7.68 (1H, m), 7.74-7.78 (2H, m). 
STEP 3. 2-f4-(3-Cvano-2-nitroanilino)Dhenvnethannl 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 3-chloro-2-nitrobenzonitrile (step 2) and 4-aminophenylethyl alcohol. 
MS (El) m/z: 283 (M +) 

1 H-NMR (CDCI3) 5: 9.37 (1H, br.s), 7.15-7.41 (7H, m), 3.91 (2H, t, J=6.4 Hz), 2.91 (2H, t, 
J=6.4Hz). 

STEP 4. 2-amino-3-r 4-(2-hvdroxvethvl)anilino1benzonitrile 

The title compound was prepared according to the procedure described in step 2 of 
Example 40 from 2-[4-(3-Cyano-2-nitroanilino)phenyl]ethanol (step 3). 
MS (El) m/z: 253 (M +) 

1 H-NMR (CDCI3) 8: 7.22-7.28 (2H, m), 7.10 (2H, d, J=8.4 Hz), 6.69-6.75 (3H, m), 5.13 (1H, 

br.s), 4.54 (2H, br.s), 3.84 (2H, t, J=6.4 Hz), 2.80 (2H, t, J=6.4 Hz). 

STEP 5. 2-r4-(4-cvano-2-ethvl-1H-ben zimidazol-1-vl)phenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-amino-3-[4-(2-hydroxyethyl)anilino]benzonitrile (step 4). 
TLC, Rf = 0.6, hexane : ethyl acetate (1 :1). 

STEP 6. 2-ethvl-1-f4-f2 -hvdroxvethyl)phenvn-1Ay-benzimidazole-4-carbonitrile 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(4-cyano-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 5). 
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MS (El) m/z: 291 (M +) 

1 H-NMR (CDCI3) 8: 7.58 (1H, d, J=6.3 Hz), 7.49 (2H, d, J=8.3 Hz), 7.19-7.32 (4H, m), 4.01 
(2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz), 2.86 (2H, q, J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 
STEP 7. 1-f4-(2-chloroethvnphenvn- 2-ethvl-1 H-benzimidazole-4-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-4-carbonitrile (step 6). 
H-NMR (DMSO-d 6 ) 8: 7.72 (1H, dd, J=1.2 Hz, 7.4 Hz), 7.51-7.60 (4H, m), 7.30-7.42 (2H, m), 
3.97 (2H, t, J=7.0 Hz), 3.18 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1.26 (3H. t, J=7.6 Hz). 
STEP 8. 1-f4-(2-azidoethvnDhenvl]- 2-ethvl-1H-benzimidazole-4-carbonitrile 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-4-carbonitrile (step 7). 
1 H-NMR (CDCI3) 8: 7.59 (1H, dd, J=1.2 Hz, 7.3 Hz), 7.48 (2H, d, J=8.0 Hz), 7.19-7.32 (4H, m), 
3.63 (2H, t, J=6.6 Hz), 3.03 (2H, t, J=6.6 Hz), 2.84 (2H, q, J=7.6 Hz), 1.31 (3H, t, J=7.6 Hz). 
STEP 9. 1-r4-(2-aminoethvnphenvll-2- ethvl-1 H-benzimidazole-4-carhonitrilP 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazole-4-carbonitrile (step 8). 
H-NMR (CDCI3) 8: 7.58 (1H, dd, J=1.3 Hz, 7.4 Hz), 7.44 (2H, d, J=8.2 Hz), 7.19-7.32 (4H, m), 
3.08 (2H, t, J=6.7 Hz), 2.81-2.93 (4H, m), 1.33 (3H, t, J=7.5 Hz).. 
STEP 10. 4-cvano-2-ethvl-1-(4-f2-fa[(4- 

methylphenvl)sulfonvnamino>carbon y|)amino1ethvl>Dhenvn-1f/-benzimida7nlft 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1-[4-(2-aminoethyl)phenyl]-2-ethyl-1H-benzimidazole-4-carbonitrile (step 
9). 

m.p.: 95-103 *C. 

IR(KBr)v: 2225, 1676, 1516, 1433, 1340, 1161, 1091, 794, 663 cm" 1 . 
MS (ESI) m/z : 488 (MH + ), 486 ([M-H]"). 

1 H-NMR (CDCI3) 8: 7.72 (2H, d, J=8.1 Hz), 7.59 (1H, d, J=7.0 Hz), 7.42 (2H, d, J=8.1 Hz), 
7.18-7.32 (6H. m), 6.72 (1H, br.s), 3.57 (2H, t, J=7.1 Hz), 2.96 (2H, t, J=7.1 Hz), 2.85 (2H, q, 
J=7.6 Hz), 2.41 (3H, s), 1 .33 (3H, t, J=7.6 Hz). 
EXAMPLE 322 

2-ETHYL-1-(4-f2-r(W4-MFT HYLPHENYUSULFONYL1AMINO} 
CARBONYDAMINQ1ETHYI )PHENYU-1/-/-BENZIMIDAZQ|_E-4-CARBOXAMinF 

STEP 1 . 2-ethvl-1-(4-(2-far(4-methvlphenvnsulf o nvnamino^arbonvnamino1ethvl>phenvl^-1 H- 
benzimidazole-4-carboxamide 

To a stirred suspension of 2-{4-[(3-amino-4,6-dimethyl-2- 
pyridinyl)amino]phenyl}ethanol (step 4, 820 mg, 3.3 mmol) in toluene (30 ml) was added 
dropwise propionyl chloride (630 mg, 6.8 mmol) at 0 °C, and the reaction mixture was refluxed 
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for 1.5 h. After cooling, the mixture was poured into water (50 ml) and extracted with ethyl 
acetate (100 ml). The organic layer was washed with 2N aqueous NaOH (50 ml) and brine 
(50 ml), then dried (Na2S04). The solvent was removed under reduced pressure and the 
residue was dissolved with THF(20 ml) and methanol (20 ml). The mixture was added 4N 
aqueous LiOH (10 ml) and stirred at room temperature for 14 h. The mixture was 
evaporated. The residue was dissolved with ethyl acetate (100 ml) and washed with water 
(50ml). The organic layer was washed with brine (50 ml), and dried (Na2S04). After removal 
of solvent, the crude product was purified by flash column chromatography eluting with 
hexane/ethyl acetate (1:2 /1:5 /0:1) to afford 260 mg (26%) of the title compound as white 
solids. 

MS (EI) m/z: 309 (M +) - 

1 H-NMR (CDCI 3 ) 5: 9.81 (1H, br.s), 8.13 (1H, dd, J=2.0 Hz, 7.0 Hz), 7.47 (2H, d, J=8.0 Hz), 
7.25-7.31 (4H, m), 5.99 (1H, br.s), 4.00 (2H, t, J=6.4 Hz), 3.01 (2H, t, J=6.4 Hz), 2.82 (2H, q, 
J=7.6 Hz), 1.37 (3H, t, J=7.6 Hz). 

S TEP 2. 1-r4-(2-chloroethvl)phenvll-2-ethvl-1H-benzimidazole-4-carboxamide 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-[4-(6-chloro-2-ethyl-5-nitro-1 W-benzimidazol-1-yl)phenyl]ethanol (step 1). 
H-NMR (DMSO-d 6 ) 5: 9.29 (1H, br.s), 7.81-7.91 (1H. m), 7.79 (1H, br.s), 7.49-7.60 (4H, m), 
7.24-7.33 (2H, m), 3.97 (2H, t, J=6.8 Hz), 3.18 (2H, t, J=6.8 Hz), 2.80 (2H, q, J=7.5 Hz), 1.27 
(3H, t, J=7.5 Hz). 

STEP 3. 1 -r4-(2-azidoe thvnphenvn-2-ethvl-1 H-benzimidazole-4-carboxamide 

The title compound was prepared according to the procedure described in step 8 of 

Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazole-5-carboxamide 
(step 2). 

H-NMR (DMSO-d 6 ) 5:9.29 (1H, br.s), 7.89 (1H, d, J=7.3 Hz), 7.79 (1H, br.s), 7.51-7.59 (4H, 
m), 7.22-7.33 (2H, m), 3.68 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 Hz), 
1.27 (3H, t, J=7.5 Hz). 

STEP 4. 1 -r4-(2-amin oethvhDhenvll-2-ethvl-1 H-benzimidazole-4-carboxamide 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from 1 -[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazole-5- 
carboxamide (step 3). 

1 H-NMR (DMSO-d 6 ) 5: 9.30 (1H, br.s), 7.89 (1H, d, J=6.5 Hz), 7.81 (1H, br.s), 7.48-7.49 (4H, 
m), 7.26-7.30 (2H, m), 2.77-2.89 (6H, m), 1.28 (3H, t, J=6.4 Hz). 

STEP 5. 2-ethvl-1-(4-(2-r((r(4-methvlphenvnsulfonvnaminolcarbonvl)amino1ethvl)phenvl)-1 H- 
benzimidazole-4-carboxamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1 -[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazole-5- 
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carboxamide (step 4). 
m.p.: 208-214 °C. 

IR (KBr) v: 3336, 1664, 1589, 1508, 1406, 1342, 1168, 976 cm -1 . 
MS (ESI) m/z : 506 (MH + ), 504 ([M-H]). 

1 H-NMR (DMSO-d 6 ) 5: 9.29 (1H, br.s), 7.89 (1H, dd, J=1.3 Hz, 7.2 Hz), 7.75-7.79 (3H, m), 
7.22-7.49 (8H, m), 6.54 (1H, br.s), 2.75-2.83 (4H, m), 2.35 (3H, s) t 1.27 (3H, t, J=7.4 Hz). 
EXAMPLE 323 

6-CHLORO-2-ETHYL-1-(4-(2-r((r(4-METHYLPHENYL)SULFONYL1AMINO) 
CARBONY L)AMINQ1ETHYL)PHENYL)-5-(METHYLSULFONYL)-1/-/-BENZIMIDAZQLE 
STEP 1. 1.5-dichloro-2-(methvlsulfinvn-4-nitrobenzene 

A mixture of (2,4-dich!oro-phenyl)-methyl sulfone (Ono Mitsunori, Nakamura 
Yoshisada, Sato Shingo, Itoh Isamu, Chem. Lett, 1988, 395-398.; 3.33 g, 16 mmol) and 
sulfuric acid (cone, 14 ml) was added a mixture of sulfuric acid (4 ml) and nitric acid (fuming, 
2 ml) dropwise under ice-water bath. The mixture was stirred at 55 °C for 1 h. The mixture 
was poured onto ice-water and neutralized with 6N aqueous NaOH and then extracted with 
dichloromethane. The organic layer was washed with brine and dried (Na2S04). The solvent 
was removed under reduced pressure and the residue was purified by flash chromatography 
eluting with hexane/ethyl acetate (2:1/ 1:1) to give 3 g (74%) of the title compound as white 
solids. 

1 H-NMR (CDCI 3 ) 5: 8.45 (1 H, s), 7.65 (1 H, s), 2.89 (3H, s). 
STEP 2. 1.5-dichloro-2-(methvlsulfonvn-4-nitrobenzene 

A solution of 1,5-dichloro-2-(methylsulfinyl)-4-nitrobenzene (1.0 g, 3.9 mmol) in 
dichloromethane (50 ml) was added 3-Chloroperoxybenzoic acid (1.7 g, 9.8 mmol). The 
mixture was stirred under nitrogen at room temperature for 3 h. The mixture was added 
saturated aqueous NaHC0 3 (20 ml) and extracted with dichloromethane (50 ml). The organic 
layer was washed with brine (50 ml), dried (Na 2 S0 4 ) and concentrated. The residue was 
purified by flash chromatography eluting with hexane/ethyl acetate (2:1) to give 1 g (100%) of 
the title compound as white solids. 
MS (El) m/z: 269 (M + ). 

H-NMR (CDCI3) 5: 8.68 (1 H, s), 7.81 (1 H, s), 3.30 (3H, s). 
STEP 3. 2-(4-r5-chloro-4-(methvlsulfonvn-2-nitroanilinolphenviyethanol 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 1,5-dichloro-2-(methylsulfonyl)-4-nitrobenzene and 4-aminophenylethyl 
alcohol(step 2). 
MS (El) m/z: 370 (M + ) 

1 H-NMR (CDCI3) 5: 9.81 (1H, br.s), 8.99 (1H, s), 7.39 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 
Hz), 7.18 (1H, s), 3.94 (2H, t, J=6.2 Hz), 3.25 (3H, s), 2.95 (2H, t, J=6.2 Hz). 
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STEP 4. 2-(4-r2-amino-5-chloro-4-(methvlsulfonvnanilinolphenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of 
Example 40 from 2-{4-[5-chloro-4-(methylsulfonyl)-2-nitroanilino]phenyl}ethanol (step 3). 
MS (El) m/z: 340(M + ) 

5 1 H-NMR (CDCI 3 ) 5: 7.50 (1H, s), 7.22 (2H, d, J=8.4 Hz), 7.15 (1H, s), 7.00 (2H, d, J=8.4 Hz), 
5.71 (1H, br.s), 3.88 (2H, t, J=6.4 Hz), 3.67 (2H, br.s), 3.22 (3H, s), 2.86 (2H, t, J=6.4 Hz). 
STEP 5. 2-(4-r6-chloro-2-ethvl-5-(methvisulfonvl)-1 H-benzimidazol-1 -yllphenvDethvl 
propionate 

The title compound was prepared according to the procedure described in step 5 of 
10 Example 1 from 2-{4-[2-amino-5-chloro-4-(methylsulfonyl)ani!ino]phenyl}ethanol (step 4). 
TLC, Rf = 0.7, hexane : ethyl acetate (1:2). 

STEP 6. 2-(4-f6-chloro-2-ethvl-5-(methvlsulfonvl)-1 H-benzimidazol-1 -vllphenvPethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1 /-/-benzimidazol-1 -yl]phenyl}ethyl 
15 propionate (step 5). 

MS (El) m/z: 378 (M + ) 

1 H-NMR (CDCI3) 5: 8.60 (1H, s), 7.52 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 7.10 (1H, s), 
3.97-4.04 (2H, m), 3.29 (3H, s), 3.03 (2H, t, J=6.5 Hz), 2.80 (2H, q, J=7.6 Hz), 1.36 (3H, t, 
J=7.6 Hz). 

20 STEP 7. 6-chloro-1-r4-(2-chloroethvl)phenvn-2-ethvl-1H-benzimidazol-5-vl methyl sulfone 

The title compound was prepared according to the procedure described in step 7 of 
Example 1 from 2-{4-[6-chloro-2-ethyi-5-(methylsulfonyl)-1H-benzimidazol-1-yl]phenyl}ethanol 
(step 6). 

1 H-IMMR (CDCI3) 5: 8.62 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.24 (1H, s), 
25 3.83 (2H, t, J=7.1 Hz), 3.29 (3H, s), 3.22 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.6 Hz), 1 .37 (3H, t, 
J=7.6 Hz). 

STEP 8. 1-r4-(2-azidoethvl)phenvn-6-chloro-2-ethvl-1H-benzimidazol-5-vl methyl sulfone 

The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1 /-/-benzimidazol-5-yl methyl 
30 sulfone (step 7). 

1 H-NMR (CDCb) 5: 8.62 (1H, s), 7.50 (2H, d, J=8.4 Hz), 7.25 (2H, d, J=8.4 Hz), 7.23 (1H, s), 
3.64 (2H, t, J=6.9 Hz), 3.29 (3H, s), 3.04 (2H, t, J=6.9 Hz), 2.80 (2H, q, J=7.6 Hz), 1.36 (3H, t, 
J=7.6 Hz). 

STEP 9. 2-(446-chloro-2-ethvl-5-( f methvlsulfonvl)-1H-benzimidazol-1-vl]phenvl)ethanamine 
35 The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-1 H-benzimidazol-5-yl methyl 
sulfone (step 8). 
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1 H-NMR (CDCI3) 5: 8.61 (1H, s), 7.47 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 7.24 (1H, s), 
3.29 (3H, s), 3.10 (2H, t, J=7.1 Hz), 2.90 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.5 Hz), 1.37 (3H, t, 
J=7.5 Hz). 

STEP 10. 6-chloro-2-ethvl-1-(4-(2-r(frf4- 

methvlphenvl)sulfonvl1amino)carbonvnamino1ethvl)Dhenvl)-5-(me^ 
benzimidazole 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-ethyl-5-(methylsulfonyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethanamine (step 9). 
m.p.: 105-118 °C. 

IR(KBr) v: 2879, 1676, 1518, 1458, 1309, 1142, 1089, 993 cm" 1 . 
MS (ESI) m/z : 575 (MH + ), 573 ([M-H]"). 

1 H-NMR (CDCI3) 5: 8.59 (1H, s), 7.75 (2H, d, J=8.4 Hz), 7.43 (2H, d, J=8.4 Hz), 7.29-7.33 (4H, 
m), 7.21 (1H, s), 6.69 (1H, br.s), 3.55-3.62 (2H, m), 3.29 (3H, s), 2.96 (2H, t, J=6.9 Hz), 2.80 
(3H, q, J=7.5 Hz), 2.41 (3H, s), 1.34 (3H, t, J=7.5 Hz). 
EXAMPLE 324 

6-CHLORO-2-ETHYL-1-(4-(2-rarf4-METHYLPHENYL)SULFONYL]AMINOl 
CARBONYL)AMINQ1ETHYL>PHENYL)-5-(METHYLSULFONYU-1H-BENZIMIDAZOLE 
SODIUM SALT 

The title compound was prepared according to the procedure described in Example 

2 from 6-chloro-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5-(methylsulfonyl)-1AV- 
benzimidazole (Example 323) 
m.p.: 175-183 °C. 

IR(KBr) v: 3375, 1604, 1516, 1458, 1139, 1083, 993 cm" 1 . 
EXAMPLE 325 

2-(4-r6-CHLORO-2-ETHYL-5-(METHYLSULFONYL)-1 H-BENZIMIDAZOL-1 - 
YL1PHENYLDETHYL (4-MRTHYLPHENYDSULFONYLCARBAMATE 

STEP 1 . 244-r6-chloro-2-ethvl-5-(methvlsulfonvl)-1 H-benzimidazol-1 -vllphenvllethvl (4- 
methvlphenvDsulfonylcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 2-{4-[6-ch!oro-2-ethyl-5-(methylsulfonyl)-1 /-/-benzimidazol-1 -yl]phenyl}ethanol 
(Example 323, step 6). 

m.p,: 105-110 °C. 

IR(KBr) v: 1751, 1517, 1458, 1309, 1163, 1141, 1089 cm" 1 . 
MS (ESI) m/z : 576 (MH + ), 574 ([M-H]'). 

1 H-NMR (CDCI3) 5: 8.60 (1H, s), 7.91-7.94 (2H, m), 7.21-7.43 (7H, m), 4.40 (2H, br.s), 3.31 
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(3H. s), 3.05 (2H, br.s), 2.78-2.81 (2H, m), 2.44 (3H, s), 1.33 (3H, t, J=7.6 Hz). 
EXAMPLE 326 

5-(AMINOSULFONYL)-6-CHLORO-2-ET HYL-1-M-l2-rmf4-METHYLPHENYL)SULFQNYL] 

AMINO>CARBONYL)AMINQ1ETHYL^PHENYL)-1H-BENZlMIDAZQLE 

STEP 1. 2,4-dichloro-5-nitrobenzenesulfonvl chloride 

2,4-Dichloronitrobenzene (10 g, 52 mmol) was added CIS03H (8 ml, 120 mmol) 
dropwise under ice-water bath. The mixture was stirred at 130 °C for 26 h. The mixture was 
cooled to rt and poured onto ice-water. The resulting precipitates were collected by filtration 
and dried under reduced pressure to give 9 g (60%) of the title compound as brown solids. 
MS (El) m/z: 290 (M + )" 

1 H-NMR (CDCI 3 ) 5: 8.70 (1 H, s), 7.90 (1 H, s). 

STEP 2. A/-(ferf-butv n-2.4-dichloro-5-nitrobenzenesulfonamide 

The title compound was prepared according to the procedure described in step 1 of 
Example 87 from 2,4-dichloro-5-nitrobenzenesulfonyl chloride and terf-butylamine (step 1). 
1 H-NMR (CDCI3) 5: 8.65 (1H, s), 7.74 (1H, s), 5.01 (1H, br.s), 1.27 (9H, s). 
STEP 3. A/-(te/t-butvn-2-chloro-4-r4-r 2-hvdroxvethvnanilino1-5-nitrobenzenesulfonamide 

The title compound was prepared according to the procedure described in step 1 of 
Example 1 62 from ^-(feAt-butyO^^-dichloro-S-nitrobenzenesulfonamide and 4- 
aminophenylethyl alcohol(step 2). 

H-NMR (CDCI3) 6: 9.72 (1H, br.s), 8.95 (1H, s), 7.37 (2H, d, J=8.3 Hz), 7.24 (2H, d, J=8.3 
Hz), 7.17 (1H, s), 4.79 (1H, br.s), 3.90-3.96 (2H, m), 2.94 (2H, t, J=6.4 Hz), 1.26 (9H, s). 
STEP 4. 5-amino-A/-ae/t-butvn-2-chlo r o-4-r4-(2-hvdroxvethvhanilino1benzenesulfonamide 

The title compound was prepared according to the procedure described in step 2 of 
Example , 40 from /V-(tert-butyl)-2-chloro-4-[4-(2-hydroxyethyl)anilino]-5- 

nitrobenzenesulfonamide (step 3). 
MS (El) m/z: 397(M + ) 

1 H-NMR (CDCI3) 5: 7.51 (1H, s), 7.20 (2H, d, J=8.4 Hz), 7.14 (1H, s), 6.95 (2H, d, J=8.4 Hz), 
5.22 (1H, br.s), 4.89 (1H, br.s), 3.87 (2H, t, J=6.4 Hz), 2.85 (2H, t, J=6.4 Hz), 1.23 (9H, s). 
STEP 5. 2-r4-(6-Chloro-2-ethvl-5-nit ro-m-benzimidazol-1-vnphenvnethvl propionate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 5-amino-/V-(tert-butyl)-2-chloro-4-[4-(2- 

hydroxyethyl)anilino]benzenesulfonamide (step 4). 
TLC, Rf = 0.8, hexane : ethyl acetate (1 :2). 

SIEP 6, /V-(te/f-butvl)-6-chloro-2- ethvl-1-r4-(2-hvdroxvethvnphenvn-1H-benzimidazole-5- 

sulfonamide 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-[4-(6-Chloro-2-ethyl-5-nitro-1H-benzimidazol-1-yl)phenyl]ethyl propionate 
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(step 5). 

1 H-NMR (CDCI 3 ) 6: 8.57 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.29 (2H, d, J=8.4 Hz), 7.20 (1H, s), 
4.98 (1H, br.s), 4.00 (2H, br.s), 3.02 (2H, t, J=6.4 Hz), 2.79 (2H, q, J=7.5 Hz), 1.37 (3H, t, 
J=7.5 Hz), 1.21 (9H, s). 

£HE L A/-(tert-butvn-6-chloro-1-r4- (2-chloroethvl)Dhenvn-2-ethvl-1H-benzimidazole-5- 

sulfonamide 

The title compound was prepared according to the procedure described in step 7 of 

Example 1 from A/-(tert-butyl)-6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole- 
5-sulfonamide (step 6). 

1 H-NMR (CDCI 3 ) 5: 8.58 (1H, s), 7.49 (2H, d, J=8.4 Hz), 7.32 (2H, d, J=8.4 Hz), 7.19 (1H, s), 
4.96 (1H, br.s), 3.83 (2H, t, J=7.0 Hz), 3.21 (2H, t, J=7.0 Hz), 2.80 (2H, q, J=7.6 Hz), 1.37 (3H, 
O t, J=7.6Hz), 1.22 (9H, s). 

2 SHE *L 1-r4-(2-azidoethvhDhenvll -/V-(ferf-butvl)-6-chloro-2-ethvl-1H-benzimidazole-5- 

S! sulfonamide 

^ 15 The title compound was prepared according to the procedure described in step 8 of 

Py Example 1 from /V-(ferf-butyl)-6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-1 W-benzimidazole- 

H 5-sulfonamide (step 7). 

J* 1 H-NMR (CDCI3) 8:8.57 (1H, s), 7.48 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz), 7.19 (1H, s), 

O 4.96 (1 H, br.s), 3.63 (2H, t, J=6.9 Hz), 3.03 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.4 Hz), 1 .37 (3H, 

'ft, 20 t, J=7.4Hz), 1.21 (9H, s). 

U I 

P SHE 9, H4-(2^minoethvnphenvl ^Alfte^^ 

N» sulfonamide 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from H4-(2-azidoethyl)phenyl]-/V-^^ 
25 5-sulfonamide (step 8). 

1 H-NMR (CDCI 3 ) 5: 8.57 (1H, s), 7.44 (2H, d, J=8.5 Hz), 7.29 (2H, d, J=8.5 Hz), 7.20 (1H, s), 
5.03 (1H, br.s), 3.09 (2H, t, J=6.9 Hz), 2.89 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.6 Hz), 1.37 (3H, 
t, J=7.6 Hz), 1.22 (9H, s). 

STEP Ifi: 5-r(fe/t-butviamino)sulfonvn-6-chloro-2-ethvl-1-(4-(2-rar(4- 

30 methvlphenvnsulfonvn amino)carbonvl)amino1ethvl)Dhenvl)-1A7-benzimidazole 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 1 -[4-(2-aminoethyl)phenyl]-A/-(fe/t-butyl)-6-chloro-2-ethyl-1 H- 
benzimidazole-5-sulfonamide (step 9). 

1 H-NMR (CDCI3) 5: 8.54 (1H, s), 7.78 (2H, d, J=8.3 Hz), 7.41 (2H, d, J=8.3 Hz), 7.31 (2H, d, 
35 J=8.2 Hz), 7.23 (2H, d, J=8.2 Hz), 7.16 (1H f s), 6.61 (1H, br.s), 5.21 (1H, br.s), 3.54-3.60 (2H, 
m), 2.95 (2H, t, J=6.9 Hz), 2.78 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1.35 (3H, t, J=7.5 Hz), 1.21 
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(9H, s). 

STEP -1L 5-(aminosulfonvn-6-chloro-2-ethvl-1-(4-(2-f((f(4- 

methylphenvl)sulfon vnamino)carbonvnaminolethvl)phenvl)-1Ay-benzimidazole 

The title compound was prepared according to the procedure described in step 1 of 

Example 88 from 5-[(^ert-butylamino)sulfonyl]-6-chloro-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1Ay-benzimidazole (step 9). 
m.p.: 163-170 *C. 

IR(KBr)v: 1676, 1517, 1400, 1340, 1159, 1089, 995 cm 1 . 
MS (ESI) m/z : 576 (MH*), 574 ([M-H] ). 

H-NMR (DMSO-de) 5: 8.25 (1 H, s), 7.77 (2H, d, J=8.3 Hz), 7.55 (2H, br.s), 7.37-7.48 (6H, m), 
7.20 (1H, s), 6.54 (1H, br.s). 3.27 (2H, br.s), 2.71-2.81 (4H, m), 2.34 (3H, s), 1.23 (3H, t, J=7.6 
Hz). 

EXAMPLE 327 

2-{4-[5-(AMINOSULFONYL)-6-CHLORO-2-ETHYL-1H-BENZIMIDAZOL-1- 
YL]PHENYL}ETHYL(4-METHYLPHENYL)SULFONYLCARBAMATE 

STEP 1 . 2-(4-{5-r(tert-butvlaminoVsulfonvn-6-chl o ro-2-ethvl-1 H-benzimidazol-1 -yDDhenvnethyl 
(4-methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from A/-(tert-butyl)-6-chloro-2-ethyl-1 -[4-(2-hydroxyethyl)phenyl]-1 H-benzimidazole-5- 
sulfonamide (Example 326, step 6). 

1 H-NMR (CDCI 3 ) 8: 8.58 (1H, s), 7.93 (2H, d, J=8.2 Hz), 7.33-7.39 (4H, m), 7.20 (2H, d, 
J=~8.2 Hz), 7.16 (1H, s), 5.07 (1H, br.s), 4.38 (2H, t, J=6.2 Hz), 3.03 (2H, t, J=6.2 Hz), 2.78 
(2H, q, J=7.5 Hz), 2.44 (3H, s), 1 .35 (3H, t, J=7.5 Hz), 1 .21 (9H, s). 

S -I£E — 2-{4-f5-(aminosulfonvl)- 6-chloro-2-ethvl-1 H-benzimidazol-1 -vnphenvl)ethvl (4- 

methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in step 1 of 
Example 88 from 2-(4-{5-[(fe/t-butylamino)sulfonyl]-6-chloro-2-ethyl-1H-benzimidazol-1- 
yl}phenyl)ethyl (4-methylphenyl)sulfonylcarbamate (step 1 ). 
m.p.: 110-115 °C. 

IR(KBr)v: 1676, 1517, 1400, 1340, 1159, 1089,995 cm- 1 . 
MS (ESI) m/z : 576 (MH + ), 574 ([M-H] - ). 

1 H-NMR (DMSO-d 6 ) 8: 8.25 (1H, s), 7.76 (2H, d, J=8.4 Hz), 7.55 (2H, br.s), 7.47 (4H, s), 7.41 
(2H, d, J=8.4 Hz), 7.20 (1H, s), 4.29 (2H, t, L=6.6 Hz), 2.96 (2H, t, J=6.6 Hz), 2.75 (2H, q, 
J=7.5 Hz), 2.35 (3H, s), 1.24 (3H, t, J=7.5 Hz). 
EXAMPLE 328 

2-f4-(6-CHL ORO-5-CYANO-2-ETHYL-1H-BENZIMIDAZOL-1-YL)PHENYLlETHYI (4- 
METHYLPHENYDSULFONYLCARBAMATF 
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STEP L 2-f4-(6-chl oro-5-cvano-2-ethvl-1H-benzimidazol-1-vl)Dhenvl1ethvl(4- 

methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

3 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimida2ole-5-carbonitrile 
(Example 111, step 4). 
m.p.: 85-98 °C. 

IR(KBr)v: 1747, 1618, 1517, 1465, 1348, 1290, 1163, 1089 cm' 1 
MS (ESI) m/z: 523 (MH + ), 521 ([M-H]") 

1 H-NMR (CDCI 3 ) 5: 8.07 (1H, s), 7.92 (2H, d, J=8.4 Hz), 7.40 (2H, d, J=8.4 Hz), 7.35 (2H, d, 
J=8.1 Hz), 7.25 (2H, d, J=8.1 Hz), 7.17 (1H, s), 4.39 (2H, t, J=6.8 Hz), 3.04 (2H, t, J=6.8 Hz), 
2.78 (2H, q, J=7.6 Hz), 2.44 (3H, s), 1 .35 (3H, t, J=7.6 Hz). 
EXAMPLE 329 

A/-r((2-f4-(5 -CYANO-2-ETHYL-4.6-DIMETHYL-1 H-BENZIMIDAZOL-1 - 
YL)PHENYL1ETHYDAMI NO)CARBONYLl-4-METHYKLBENZENESULFONAMIDE 
STEP 1. 4-cvano-3.5 -dimethvl-2-nitroDhenvl trifluoromethanesulfonate 

To a solution of 4-hydroxy-2,6-dimethyl-3-nitro-benzonitrile (v.Auwers; Saurwein; 
Fortsch. Ch. Phys.; 18; Heft 2, S. 23; 2.6 g, 13.4 mmol) in dichloromethane (150 ml) was 
added triflic anhydride (3.4 ml, 20 mmol) and pyridine (1.5 ml, 20 mmol) at 0 °C. The mixture 
was stirred at room temperature for 1.5 h. The reaction mixture was poured into water, and 
extracted with ethyl acetate (100 ml). The organic layer was washed with brine (50 ml), then 
dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash column 
chromatography eluting with hexane/ethyl acetate (2:1) to afford 3 g (69%) of the title 
compound as pale yellow solids. 
MS (El) m/z: 324 (M+) 

1 H-NMR (CDCI3) 5: 7.34 (1H, s), 2.68 (3H, s), 2.61 (3H, s). 

STEP 2. 2-(4-r(4-cva no-3.5-dimethvl-2-nitrophenvnaminolphenvllethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 4-cyano-3,5-dimethyl-2-nitrophenyl trifluoromethanesulfonate (step 1). 
1 H-NMR (CDCI3) 5: 8.08 (1H, br.s), 7.27 (2H, d, J=8.4 Hz), 7.15 (2H, d, J=8.4 Hz), 4.30 (2H, t, 
J=7.0 Hz), 2.96 (2H, t, J=7.0 Hz), 2.65 (3H, s), 2.41 (3H, s), 2.05 (3H, s). 
STEP 3. 2-(4-r(4-cvan o-3.5-dimethvl-2-nitrophenvnamino1ohenvl)ethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 6 from 2-{4-[(4-cyano-3,5-dimethyl-2-nitrophenyl)amino]phenyl}ethyl acetate (step 
2). 

1 H-NMR (CDCI3) 5: 7.14 (2H, d, J=8.4 Hz), 6.85-6.89 (3H, m), 5.50 (1H, br.s), 4.26 (2H, t, 
J=7.1 Hz), 3.54 (2H, br.s), 2.89 (2H, t, J=7.1 Hz), 2.41 (3H, s), 2.37 (3H, s), 2.05 (3H, s). 
STEP 4. 2-r4-(5-cvano -2-ethvl~4.6-dimethvl-1H-benzimidazol-1-vl)phenvnethvl acetate 
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The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-{4-[(4-cyano-3,5-dimethyl-2-nitrophenyl)amino]phenyl}ethyl acetate (step 
3). 

H-NMR (CDCI 3 ) 8: 7.45-7.47 (2H, m), 7.26-7.29 (2H, m), 6.79 (1H, br.s), 4.37 (2H, t, J=7.0 
Hz), 3.08 (2H, t, J=7.0 Hz), 2.83-2.89 (5H, m), 2.56 (3H, s), 2.09 (3H, s), 1.28 (3H, br.s). 
STEP 5. 2-ethyl-1-r4-(2-hvdroxvethvl )phenvn-4.6-dimethvl-1H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 6 of 

Example 1 from 2-[4-(5-cyano-2-ethyl-4,6-dimethyl-1H-benzimidazol-1-yl)phenyl]ethyl acetate 
(step 4). 

MS (El) m/z: 319 (M+) 

1 H-NMR (CDCI3) 5: 7.40-7.51 (4H, m), 6.93 (1H, s), 3.68-3.75 (2H, m), 2.85 (2H, t, J=6.7 Hz), 
2.68-2.76 (5H, m), 2.50 (3H, s), 1.22 (3H, t, J=7.4 Hz). 

STEP 6. 1-r4-(2-chloroethvltohenvl l -2-ethvl-4.6-dimethvl-1H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 

Example 1 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-4,6-dimethyl-1W-benzimidazole-5- 
carbonitrile (step 5). 

1 H-NMR (CDCI3) 8: 7.45 (2H, d, J=8.3 Hz), 7.28 (2H, d, J=8.3 Hz), 6.79 (1H, s), 3.83 (2H, t, 
J=7.1 Hz), 3.21 (2H, t. J=7.1 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.6 Hz), 2.55 (3H, s), 1.29 (3H, 
t, J=7.6 Hz). 

STEP 7. 1-F4-(2-azidoethvnphenvn-2- ethvl-4.6-dimethvl-1 H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 8 

Example 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 
carbonitrile (step 6). 
MS (El) m/z: 412 (M+) 

H-NMR (CDCI3) 8: 7.47 (2H, d, J=8.1 Hz), 7.28 (2H, d, J=8.1 Hz), 6.78 (1H, s), 3.63 (2H, t, 
J=6.8 Hz), 3.03 (2H, t, J=6.8 Hz), 2.87 (3H, s), 2.80 (2H, q, J=7.6 Hz), 2.55 (3H, s), 1.29 (3H, 
t, J=7.6 Hz). 

STEP 8. 1-f4-(2-aminoethvnphenvll -2-ethvl-4.6-dimethvl-1H-benzimidazole-5-carbonitrile 

The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-(2-azidoethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 
carbonitrile (step 7). 

1 H-NMR (CDCI3) 8: 7.43 (2H, d, J=8.6 Hz), 7.25 (2H, d, J=8.6 Hz), 6.79 (1H, s), 3.08 (2H, t, 
J=7.0 Hz), 2.63-2.91 (7H, m), 2.55 (3H, s), 1.29 (3H, t, J=7.6 Hz). 

i^HE $L /V-r((2-r4-f5-cvano-2-ethvl-4.6-dimethvl-1 /V-benzimidazol-1 - 

vnphenvne thvl)aminotoarbonvl1-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 



# 
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of Example 1 from 1-[4-(2-aminoethyl)phenyl]-2-ethyl-4,6-dimethyl-1W-benzimidazole-5- 
carbonitrile (step 8). 
m.p.: 140-145 °C. 

IR (KBr) v: 3340, 2214, 1664, 1517, 1338, 1166, 1091 cm -1 
5 MS (ESI) m/z: 516 (MH + ), 514 ([M-H]") 

H-NMR (CDCI 3 ) 8: 7.71 (2H, d, J=8.4 Hz), 7.41 (2H, d, J=8.4 Hz), 7.25-7.31 (4H, m), 6.77 
(1H, s), 6.73 (1H, br.s), 3.55-3.62 (2H, m), 2.95 (2H, t, J=7.0 Hz), 2.87 (3H, s), 2.80 (2H, q, 
J=7.6 Hz), 2.52 (3H, s), 2.41 (3H, s), 1.28 (3H, t, J=7.6 Hz). 
EXAMPLE 330 

10 2-(4-r5-(AMINOCARBONY L)-6-CHLORO-2-ETHYL-1H-BENZIMIDA70l -1- 
YL1PHENYL1ETHYI (4-METHYLPHENYUSULFONYLCARBAMATF 

^ L 2-(4-f5-(aminocarbonvn-6 -chloro-2-ethv|-1 H-benzimidazol-l -vIlphenvDethvl (4- 

methvlphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 

15 3 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carboxamide 
(Example 111, step 5) 

m.p.: 170-175 °C. 

I R (KBr) v: 3463, 3342, 1747, 1685, 1593, 1161, 1080, 881 cm" 1 
MS (ESI) m/z: 541 (MH + ), 539 ([M-Hf) 

20 H-NMR (CDCI3) 8: 8.13 (1H, s), 7.96 (2H, d, J=8.4 Hz), 7.40 (2H, d, J=8.4 Hz), 7.36 (2H, d, 
J=8.1 Hz), 7.01 (2H, d, J=8.1 Hz), 6.94 (1H, s), 6.55 (1H, br.s), 4.38 (2H, t, J=6.1 Hz), 3.01 
(2H, t, J=6.1 Hz), 2.70 (2H, q, J=7.5 Hz), 2.45 (3H, s), 1.29 (3H, t, J=7.5 Hz). 
EXAMPLE 331 

2-f4-(5-CYANO-2- ETHYL-4.6-DIMETHYL-1H-BENZIMIDA7QL-1-YL^PHENYL1ETHYLf4- 
25 METHYLPHENYDSULFONYLCARBAMATF 

^ L 2-r4-(5-cvano-2-ethvl-4.6 -dimethvl-1H-benzimidazol-1-vnDhenvllethvl(4- 

methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-4,6-dimethyl-1 W-benzimidazole-5-carbonitrile 
30 (Example 329, step 5) 
m.p.: 208-213 *C. 

IR(KBr)v: 1747, 1517, 1230, 1161, 1089 cm" 1 
MS (ESI) m/z: 517 (MH + ), 515 ([M-H]") 

1 H-NMR (DMSO-d 6 ) 5: 7.76 (2H, d, J=8.4 Hz), 7.40-7.48 (6H, m), 6.91 (1H, s), 4.27 (2H, t, 
35 J=6.7 Hz), 2.96 (2H, t, J=6.7 Hz), 2.67-2.73 (5H, m), 2.48 (3H, s), 2.36 (3H, s), 1.21 (3H, t, 
J=7.6Hz). 
EXAMPLE 332 
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2-r4-(5-ACETYL-2-ETHYL-1H-BENZIMIDAZOL-1-YL)PHENYL1ETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATE 
step 1. 2-r4-(5-acetvl-2-ethvl-1H-benzimidazol-1-vl)phenvl1ethvl (4- 
methvlphenvnsulfonvlcarbamate 
5 The title compound was prepared according to the procedure described in Example 

3 from 1-{2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazo!-5-yl}ethanone (Example 78, 
step 4) 

m.p.: 188-190 °C. 

IR(KBr)v: 1743, 1683, 1606, 1515, 1348, 1163, 1076 cm" 1 
10 MS (ESI) m/z: 506 (MhT), 504 ([M-H]") 

1 H-NMR (DMSO-d 6 ) 5: 8.33 (1H, d, J=1.4 Hz), 7.82 (1H, dd t J=1.4 Hz, 8.4 Hz), 7.76 (2H, d, 
J=8.4 Hz), 7.45 (4H, s), 7.40 (2H, d, J=8.4 Hz), 7.14 (1H, d, J=8.4 Hz), 4.28 (2H. t, J=6.5 Hz), 
2.97 (2H, t, J=6.5 Hz), 2.75 (2H, q, J=7.4 Hz), 2.64 (3H, s), 2.35 (3H, s), 1.25 (3H, t, J=7.4 
Hz). 

15 EXAMPLE 333 

6-CHLORO-2-ETHYL-/V-METHYL-1-f4-(2-rar(4-METHYLPHENYL)SULFONYLlAMINO) 
CARBONYL)AMINQ1ETHYL)PHENYL)-1H-BENZIMIDAZOLE-5-CARBQXAMIDE 
STEP 1. 2,4-dichloro-/V-methvl-5-nitrobenzamide 

To a solution of 2,4-dichloro-5-nitrobenzoic acid (8 g, 33.9 mmol) in toluene (200 ml) 

20 was added thionyl chloride (12.4 ml, 169 mmol) at room temperature. The mixture was stirred 
at 80 °C for 5 h. The solvent was removed and the residue was dissolved with 
tetrahydrofurane (60 ml). The mixture was added 40% methylamine (1 .4 ml, 33.9 mmot) at 0 
°C and the mixture was stirred at room temperature for 2.5 h. The volatile component was 
removed under reduced pressure, and the residue was extracted with ethyl acetate (100 ml). 

25 The organic layer was washed with water (100 ml), brine (100 ml), then dried (Na 2 S0 4 ). After 
removal of solvent, the crude product was purified by flash column chromatography eluting 
with hexane/ethyi acetate (2:1/1:1/1:2) to afford 5.3 g (63%) of the title compound as pale 
yellow solids. 

1 H-NMR (CDCI 3 ) 8: 8.27 (1H, s), 7.65 (1H, s), 3.15 (3H, s). 
30 STEP 2. 2-chloro-4-fr4-f2-hvdroxvethvl)phenvl1aminol-A/-methvl-5-nitrobenzamide 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 2,4-dichloro-A/-methyl-5-nitrobenzamide (step 1). 

1 H-NMR (CDCI3) 5: 9.62 (1H, s), 8.22 (1H, s), 7.24-7.35 (4H, m), 6.95 (1H, s), 3.60-3.67 (2H, 
m), 2.73-2.79 (5H, m). 

35 STEP 3. 5-amino-2-chloro-4-([4-(2-hvdroxvethvQphenvllamino)-A/-methvIbenzamide 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 2-chloro-4-{[4-(2-hydroxyethyl)phenyl]amino}-A/-methyl-5-nitrobenzamide 
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(step 2). 

1 H-NMR (CDCIg) 8: 7.28 (1H, s), 7.15 (2H, d, J=8.4 Hz), 7.08 (1H, s), 6.89 (2H, d, J=8.4 Hz), 
6.53 (1H, br.s), 5.41 (1H, br.s), 3.84-3.86 (2H, m), 3.66 (2H, br.s), 3.00 (3H, d, J=5.0 Hz), 2.83 
(2H, t, J=6.6 Hz). 

5 STEP 4. 6-chloro-2-ethvl-1 -r4-(2-hvdroxvethvnDhenvl1-A/-methvl-1 H -benzimidazole-5- 
carboxamide 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 5-amino-2-chloro-4-{[4-(2-hydroxyethyl)phenyl]amino}-/S/-methylbenzamide 

(step 3). 
10 MS (El) m/z: 357 (M+) 

1 H-NMR (CDCI3) 5: 7.98 (1H, s), 7.47 (2H, d, J=8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 7.09 (1H, s), 
6.23 (1H, br.s), 3.96-4.02 (2H, m), 3.05 (3H, d, J=4.9 Hz), 3.00 (2H, t, J=6.4 Hz), 2.77 (2H, q, 
J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 

STEP 5. 6-chloro-1 -r4-(2-chloroethvl)phenvl1-2-ethvl-A/-methvl-1 H-benzimidazole-5- 
15 carboxamide 

The title compound was prepared according to the procedure described in step 7 
Example 1 from 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-A/-methyl-1H-benzimidazole-5- 
carboxamide (step 4). 

1 H-NMR (CDCI3) 5: 7.98 (1H, s), 7.47 (2H, d, J=8.3 Hz), 7.31 (2H, d, J=8.3 Hz), 7.10 (1H, s), 
20 6.35 (1H, br.s), 3.83 (2H, t, J=6.9 Hz), 3.21 (2H, t, J=6.9 Hz), 3.05 (3H, d, J=4.9 Hz), 2.82 (2H, 
q, J=7.6 Hz), 1.36 (3H, t, J=7.6 Hz). 

STEP 6. 1 -r4-(2-azidoethvnphenvl1-6-chloro-2-ethvl-/S/-methvl-1 H-benzimidazole-5- 
carboxamide 

The title compound was prepared according to the procedure described in step 8 
25 Example 1 from 6-chloro-1-[4-(2-chloroethyl)phenyl]-2-ethyl-/V-methyl-1H-benzimidazole-5- 
carboxamide (step 5). 
MS (El) m/z: 382 (M+) 

1 H-NMR (CDCI3) 5: 7.94 (1H, s), 7.46 (2H, d, J=8.0 Hz), 7.27 (2H, d, J=8.0 Hz), 7.06 (1H, s), 
3.63 (2H, t, J=7.0 Hz), 2.98-3.06 (5H, m), 2.77 (2H, q, J=7.5 Hz), 1 .34 (3H, t, J=7.6 Hz). 
30 STEP 7. i-r4-(2-aminoethvitohenvn-6-chloro-2-ethvl-A/-methvl-1/-/-benzimid azole-5- 

carboxamide 

The title compound was prepared according to the procedure described in step 7 of 
Example 37 from l-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-A/-methyl-1H-benzimidazole-5- 

carboxamide (step 6). 

35 1 H-NMR (CDCI3) 5: 7.91 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.24 (2H, d, J=8.4 Hz), 7.06 (1H, s), 
6.55 (1H, br.s), 3.03-3.10 (5H, m), 2.72-2.83 (2H, m), 1.33 (3H, t, J=7.6 Hz). 
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rtfp ft fi-r.hloro-2-ethvl-A/-met hYl-1-f4-l2-r«f(4- 
m^hyi ph^te..lfonvn a mlno^rhnnvlteminol em^ 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from l-[4-(2-aminoethyl)phenyl]-6-chloro-2-ethyl-/V-methyl-1H-benzimidazole-5- 

5 carboxamide (step 7). 
m.p.: 122-135 *C. 

IR (KBr) v: 2877, 1637, 1519, 1400, 1340, 1161, 1091 cm 1 
MS (ESI) m/z: 554 (MH*), 552 ([M-H]") 

H-NMR (CDCI 3 ) 5: 7.79-7.84 (3H, m), 7.28-7.33 (4H, m), 7.12 (2H, d, J=8.2 Hz), 6.96 (1H, s), 
10 6.80 (1H, br.s), 6.70 (1H, br.s), 3.48-3.54 (2H, m), 3.08 (3H, d, J=4.8 Hz), 2.89 (2H, t, J=6.9 
Hz), 2.72 (2H, q, J=7.5 Hz), 2.41 (3H, s), 1.30 (3H, t, J=7.5 Hz). 
EXAMPLE 334 

9. (4.{fi-nHI ORO-2-ETHYL.5-rf METHYL AMINO^CARBONYLl-1 H-BENZIM IDAZOL-1 - 
VI }PHFNYUETHYL f4-METHYLPHENYUSULF nNYI CARBAMATE 
15 STEP 1 . 2-(4-(fi-r-hlQro-2-ethvl-5-rrmethvlam ino )r. a rbonvll-1H-henzimidazol-1-Yl}phenyl)ethYl 

(4-methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 3 
from 6-chloro-2-ethyl-1 -[4-(2-hydroxyethyl)phenyl]-/V-methyl-1 H-benzimidazole-5-carboxamide 
(Example 333, step 4). 
20 m.p.: 201-204 °C. 

MS (ESI) m/z: 555 (MH + ), 553 ([M-H]') 

1 H-NMR (DMSO-de) 5: 8.27-8.29 (1H, m), 7.76 (2H, d, J=8.1 Hz), 7.69 (1H, s), 7.40-7.48 (6H, 
m), 7.06 (1H, s), 4.28 (2H, t, J=6.3 Hz), 2.96 (2H. t, J=6.3 Hz), 2.69-2.78 (5H, m), 2.36 (3H, s), 
1 .23 (3H, t, J=7.5 Hz). 

25 EXAMPLE 335 

9- {4-rfi-CHLORO-5-r^niMETHYLAMINO^CARBON YLl-2-M-METHYLETHYL)-1H- 

RFM7IMIDA70L-1-YLTPHENYI 1ETHYL (4-MF THYLPHENYL^Sl II FONYLCARBAMATE 
STEP 1 . 2.4-dichloro-A/.A/-dimethvl-5- nitrobenzamide 

To a solution of 2,4-dichloro-5-nitrobenzoic acid (4 g, 17 mmol) in toluene (50 ml) 

30 was added thionyl chloride (6 ml, 84 mmol) at room temperature. The mixture was stirred at 
80 -C for 2 days. The solvent was removed and the residue was dissolved with 
tetrahydrofurane (30 ml). The mixture was added 50% dimethylamine (760 mg) at 0 "C and 
the mixture was stirred at room temperature over night. The volatile component was removed 
under reduced pressure, and the residue was extracted with ethyl acetate (100 ml). The 

35 organic layer was washed with water (50 ml), brine (50 ml), then dried (Na 2 S0 4 ). After 
removal of solvent, the crude product was purified by flash column chromatography eluting 
with hexane/ethyl acetate (1:1) to afford 3.6 g (82%) of the title compound as pale yellow 
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solids. 

1 H-NMR (CDCI3) 8: 7.90 (1H. s), 7.65 (1H, s), 3.15 (3H, s), 2.91 (3H, s). 

RTFP 2. 2-chinrn-44r4-(2-hYrirnxvethvl)ph fi nvnaminoV/S/.A/-dimethvl-5-nitrobenzamide 

The title compound was prepared according to the procedure described in step 3 of 
5 Example 1 from 2,4-dichloro-A/,/V-dimethyl-5-nitrobenzamide (step 1 ). 
MS (El) m/z: 363 (M+) 

VNMR (CDCI3) 8: 9.52 (1H, br.s), 8.20 (1H, s), 7.34 (2H. d, J=8.2 Hz), 7.22 (2H, d, J=8.2 
Hz), 7.16 (1H, s), 3.92 (2H, m), 3.13 (3H, s), 2.89-2.94 (5H, m). 

STFP 3. 5-aminn-7.chloro-4-ir4-(?-hvdroxvethv i)phpnvnamino>-/V N-dimethylbenzamide 
10 The title compound was prepared according to the procedure described in step 2 of 

Example 28 from 2-chloro-4-{[4-(2-hydroxyethyl)phenyl]amino}-W,/V-dimethyl-5- 

nitrobenzamide (step 2). 

S 1 H-NMR (CDCI3) 8: 7.05-7.11 (3H, m), 6.79 (2H, d. J=8.5 Hz), 6.63 (1H, s). 5.59 (1H, s), 3.79- 

li 3.83 (4H, m), 3.1 1 (3H, s), 2.92 (3H, s), 2.79 (2H, t, J=6.4 Hz). 

N 15 step 4. 2-{4-rfi-r.hl 0 ro-5-rMimftth V lamino ^ rhnnvn-2-n-methvlethvl)-1H-benzimidazol-1- 

01 yllDhenvltethvl propanoate 

fU The title compound was prepared according to the procedure described in step 5 of 

N ' Example 1 from 5-amino-2-chloro-4-{[4-(2-hydroxyethy1)phenyl]amino}-W,A/- 

M> dimethylbenzamide (step 3). 

O 20 STEP 5. 6-chloro-l -r4-(2-hvdroxyftthvnphenvll-A / A/-dimethvl-2-( 1 -methylethyl)-1H- 

= r| benzimidazole-5-carboxamide 

p The title compound was prepared according to the procedure described in step 6 of 

H> Example 1 from 2-{4-[6-chloro-5-[(dimethylamino)carbonyl]-2-(1-methylethyl)-1H- 

benzimidazol-1-yl]phenyl}ethyl propanoate (step 4). 
25 MS (El) m/z: 371 (M+) 

1 H-NMR (CDCI3) 8: 7.66 (1H, s), 7.46 (2H, d, J=8.5 Hz), 7.27 (2H, d, J=8.5 Hz), 7.12 (1H, s), 
3.95-4.00 (2H, m), 3.17 (3H, s), 3.00 (2H, d, J=6.6 Hz), 2.87 (3H, s), 2.78 (2H, q, J=7.5 Hz), 
1.34 (3H,t, J=7.5 Hz). 

STE p 6 . 7-l4-r6-chloro-^-^dimethvlami nn^. a rbonvn-2-(1 -methylethyl)-1 H-benzimidazol-1 - 
30 yll phenvllethvl (4-methvl phenvlteulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 6-chloro-1 -[4-(2-hydroxyethyi)phenyl]-N,N-dimethyl-2-(1 -methylethyl)-1 H- 

benzimidazole-5-carboxamide (step 5). 
m.p.: 173-176 "C. 

35 IR(KBr)v: 1741, 1637, 1519, 1398, 1344, 1159, 1078, 904 cm" 1 
MS (ESI) m/z: 569 (MH + ), 567 ([M-H] ) 
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1 H-NMR (CDCI3) 5: 7.93 (2H, d, J=8.4 Hz), 7.70 (1H. s), 7.27-7.34 (4H, m), 7.09-7.12 (3H m), 
4.35 (2H, t, J=6.6 Hz), 3.19 (3H, s), 2.98 (2H, t, J=6.6 Hz). 2.88 (3H, s). 2.74 (2H, q, J=7.5 
Hz), 2.42 (3H. s), 1 .29 (3H, t, J=7.5 Hz). 
EXAMPLE 336 

5 ?. (4-ffi-CHLORO-7-ETHYL-5-r(MFTHYLQXY)M F THYLl- 1H-BE NZIMIDAZOL-1- 
VI jPHFNYl METHYL (4-METHYLPHE NYL^SUKLFONYLCARBAMATE 
STEP 1 . 1 ,5-dichloro-2-r(methvloxv)meth Yl1-4-nitrobenzene 

To a solution of l.5-dichloro-2-(chloromethyl)-4-nitrobenzene (Hagmann. William K.; 
Dorn, Conrad P.; Frankshun, Robert A.; O'Grady, Laura A.; Bailey, Philip J.; et al.; JMCMAR; 

10 J.Med.Chem.; EN; 29; 8; 1986; 1436-1441. 10.6 g, 44 mmol) in methanol (30 ml) was added 
sodium methoxide (44 ml, 66 mmol) at room temperature. The mixture was stirred at 80 'C 
for 21 h. The volatile component was removed under reduced pressure, and the residue was 
extracted with ethyl acetate (100 ml). The organic layer was washed with water (50 ml), brine 
(50 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash 

15 column chromatography eluting with hexane/ethyl acetate (6:1/4:1) to afford 2.8 g (27%) of 
the title compound as pale yellow oil. 

H-NMR (CDCI3) 8: 8.01 (1H,s), 7.09 (1H, s). 4.49 (2H, s), 3.96 (3H, s). 
STFP2.2-r4-aB-chloro-4-r(mfithvloxv^me t hvn-2-nitroDhenvl)amino)phenyl1ethanol 

The title compound was prepared according to the procedure described in step 3 of 
20 Example 1 from 1 ,5-dichloro-2-[(methyloxy)methyl]-4-nitrobenzene (step 1 ). 

1 H-NMR (CDCI3) 5: 9.45 (1H, br.s), 8.28 (1H. s), 7.17-7.33 (5H. m), 4.44 (2H, s). 3.91 (1H, 
br.s), 3.45 (3H, s), 2.91 (2H, t, J=6.6 Hz). 

stfp 3 2. r 4 -a2-aminn-5.chloro-4-Kmethvloxv')m pthyl1rihenvl>amino)phenyllethanol 

The title compound was prepared according to the procedure described in step 2 of 
25 Example 28 from 2-[4-({5-chloro-4-[(methyloxy)methyl]-2-nitrophenyl}amino)phenyl]ethanol 

(step 2). 

1 H-NMR (CDCI3) 5: 7.07-7.01 (3H, m), 6.88 (1H, s), 6.74 (2H, d, J=8.4 Hz), 5.16 (1H, br.s), 
4.47 (2H, s), 3.82 (2H. t, J=6.6 Hz). 3.71 (2H, br.s). 3.46 (3H, s). 2.79 (2H, t, J=6.6 Hz) . 
rtfp a ?.r44B-chloro-?-^thvl-5-f(meth v inxv'>m e thvn-1 H-henzimidazol-1-yl}phenyl)ethanol 
30 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 2-[4-({2-amino-5-chloro-4-[(methyloxy)methyl]phenyl}amino)phenyl]ethanol 

(step 3). 

MS (El) m/z: 344 (M+) 

1 H-NMR (CDCI3) 8: 7.82 (1H. s). 7.46 (2H. d, J=8.2 Hz), 7.28 (2H, d, J=8.2 Hz), 7.12 (1H, s), 
35 4.65 (1 H, s), 3.99 (2H, br.s), 3.45 (3H, s), 3.00 (3H, t, J=7.6 Hz), 2.78 (2H, q, J=7.6 Hz), 1 .34 
(3H, t, J=7.6 Hz). 
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qtfp s ? .(4-ffi-chloro-?-ftthvl-5-f(methvln X ^methvl1-1H-henzimida7o l-1-Yl}phenYl)ethYl (4- 

methvlDhenvDsiilfonylcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-(4-{6-chloro-2-ethyl-5-[(methyloxy)methyl]-1H-benzimidazol-1-yl}phenyl)ethanol (step 

5 4). 

m.p.: 174.5 °C. 

IR (KBr) v: 3377, 2813, 1718, 1519, 1398, 1342, 1159, 1093, 1062 cm" 1 
MS (ESI) m/z: 542 (MH*), 540 ([M-H]") 

1 H-NMR (CDCIs) 5: 7.94 (2H, d, J=8.2 Hz), 7.83 (1H, s), 7.08-7.33 (7H, m), 4.64 (s, 2H), 4.37 
10 (2H, t, J=6.4 Hz), 3.46 (3H. s), 2.97 (2H, t, J=6.4 Hz), 2.73 (2H, q, J=7.5 Hz), 2.42 (3H, s), 
1.26 (3H, t, J=7.5 Hz). 
EXAMPLE 337 

9- f4.ffi.nHI ORQ-2-ETHYI -S-f HYDROXY MFTHYLV1 H-BENZIMIDAZOL-1 - 
Yl ]PHFNYL1ETHYL M-METHYLPHENYUSULFD NYI CARBAMATE 
15 STEP 1 . 2-(4-ffi-r-hloro-5-(chlnrr l methvh-2- e th V l-1H-benzimidazol-1-vnphenyl}ethanol 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-[4-({2-amino-5-chloro-4-[(methyloxy)methyl]phenyl}amino)phenyl]ethanol 

(Example 336, step 3). 
MS (El) m/z: 348 (M+) 

20 H-NMR (CDCI 3 ) 8: 7.83 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.27 (2H, d, J=8.2 Hz), 7.15 (1H, s), 
4.84 (2H, s), 3.96-4.02 (2H, m), 3.00 (2H, t, J=6.4 Hz), 2.77 (2H, q, J=7.5 Hz), 1.34 (2H, t, 
J=7.5 Hz). 

STEP 2. 6-chloro-5-fchlorom fithylW1-r4-(2-([(1.1- 
HimPth Y l R thvlVdimeth V lteilvnoxv>ethv l )phenvn-2-ethvl-1H-benzimidazole 

25 The title compound was prepared according to the procedure described in step 2 of 

Example 90 from 2-{4-[6-chloro-5-(chloromethyl)-2-ethyl-1H-benzimidazol-1-yl]phenyl}ethanol 

(step 1). 

MS (El) m/z: 405 (M+) 

1 H-NMR (CDCI3) 8: 7.83 (1H, s), 7.43 (2H, d, J=8.4 Hz), 7.23 (2H, d, J=8.4 Hz), 7.11 (1H, s), 
30 4.85 (2H, s). 3.91 (2H. t, J=6.4 Hz), 2.94 (2H, t, J=6.4 Hz), 2.76 (2H, q, J=7.5 Hz), 1 .33 (3H, t, 
J=7.5 Hz), 0.87 (9H, s), 0.00 (6H, s). 

rtfp 3. ^6-chlorn-1-r4-f2-(rM.1-riimethvlethv n friimethvnsilvlloxv>ethyl)phenyl1-2-ethyl-1H- 

henzimidazol-5- yl)methvl propanoate 

To a solution of 6-chloro-5-(chloromethyl)-1-[4-(2-{[(1,1- 

35 dimethylethyl)(dimethyl)silyl]oxy}ethyl)phenyl]-2-ethyl-1 H-benzimidazole (step 2, 403 mg, 0.86 

mmol) in N, N-dimethylformamide (10 ml) was added propionic acid (0.06 ml, 0.86 mmol) and 

NaHCQ 3 (144 mg, 1 .72 mmol) at room temperature. The mixture was stirred at 60 *C for 7 h. 
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The mixture was added water (50 ml) and extracted with ethyl acetate(100 ml). The organic 
layer was washed with brine (50 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude 
product was purified by flash column chromatography eluting with hexane/ethyl acetate 
(8:1/4:1) to afford 235 mg (53%) of the title compound as pale yellow oil. 
H-NMR (CDCI 3 ) 5: 7.81 (1H, s), 7.43 (2H, d, J=8.5 Hz), 7.24 (2H, d, J=8.5 Hz), 7.11 (1H, s), 
5.33 (2H, s), 3.91 (2H, t, J=6.6 Hz), 2.93 (2H, t, J=6.6 Hz), 2.77 (2H, q, J=7.5 Hz), 2.42 (2H, q, 
J=7.5 Hz), 1.33 (3H, t, J=7.5 Hz), 1.18 (3H, t, J=7.5 Hz), 0.87 (9H, s), 0.00 (6H, s). 
STEP 4. f6-chloro-9-«thv»-1-r4-(2-hvdroxvethvlto h«nvn-1 H-ben7imidazol-5-yl}methyl 

propanoate 

The title compound was prepared according to the procedure described in step 6 of 
Example 90 from {6-chloro-1-[4-(2-{[(1,1-dimethylethyl)(dimethyl)silyl]oxy}ethyl)phenyl]-2- 

ethyl-1H-benzimidazol-5-yl}methyl propanoate (step 3). 
MS (El) m/z: 386 (M+) 

1 H-NMR (CDCI3) 8: 7.70 (1H, s), 7.37 (2H, d, J=8.3 Hz), 7.17 (2H, d, J=8.3 Hz), 7.04 (1H, s), 
5.21 (2H, s), 3.88 (2H, d, J=6.6 Hz), 2.91 (2H, t, J=6.6 Hz), 2.67 (2H, q, J=7.5 Hz), 2.32 (2H, 
q, J=7.5 Hz), 1.24 (3H, t, J=7.5 Hz), 1.08 (3H, t, J=7.5 Hz). 
STEP 5. f6-f-hloro-2-ethvl-1-r4-(2-f((r(4- 

methvlDhenvns»jlfonvnamino^.arbonvnoxv1 e thv^DhenvlV1H-benzimidazol-5-Yllmethyl 
propanoate 

The title compound was prepared according to the procedure described in Example 
3 from {6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazol-5-yl}methyl propanoate 

(step 4). 

1 H-NMR (CDCI3) 8: 7.92 (2H, d, J=8.3 Hz), 7.81 (1H, s), 7.32-7.36 (4H, m), 7.21-7.25 (2H, m), 
7.10 (1H, s), 5.32 (2H, s). 4.38 (2H, t, J=6.7 Hz), 3.02 (2H, t, J=6.7 Hz). 2.76 (2H, q, J=7.6 
Hz), 2.37-2.49 (5H, m), 1.33 (3H, t. J=7.6 Hz), 1.18 (3H, t, J=7.6 Hz). 

STEP 6. 2-f4-r6-chloro-2-ethvl-5-(hvdrnyvmethvn-1 H-henzimidazol-1-vllphenyl)ethyl — (± 
methvlphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from [6-chloro-2-ethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)oxy]ethyl}phenyl)-1H-benzimidazol-5-yl]methyl 

propanoate (step 5). 
m.p.: 172.7 °C. 

IR(KBr) v: 1745, 1519, 1240, 1160, 1089, 1058 cm' 1 
MS (ESI) m/z: 528 (MH + ), 526 ([M-HT) 

1 H-NMR (DMSO-d 6 ) 8: D.74-7.77 (3H, m), 7.39-7.46 (6H, m). 7.03 (1H, s), 4.63 (2H. s), 4.27 
(2H, t, J=6.6 Hz), 2.95 (2H, t, J=6.6 Hz), 2.72 (2H, q, J=7.5 Hz), 2.34 (3H, s), 1.23 (3H, t, 
J=7.5 Hz). 
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EXAMPLE 338 

M.( f p . (^ffi-CHI.ORQ-2-ETHYI -S-K METHYL OXY1METHYL1-1 H-BFNZIMIDAZOL-1 - 
VI }PHFNYnETHYL1AMINOl CARBONYLW4-METH Y I BENZENSULFONAMIDE 
stfp i 1 ■r4-f2- a zidoethvnnh R n V n-6-chlo r n-?- e th V l-5-r(methvloxv)methYl1-1 H-benzimidazole 

The title compound was prepared according to the procedure described in step 5 of 
Example 26 from 2-(4-{6-chloro-2-ethyl-5-[(methyloxy)methyl]-1H-benzimidazol-1- 

yl}phenyl)ethanol (Example 336, step 4). 
MS (El) m/z: 369 (M + ) 

H-NMR (CDCW 5: 7.82 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.30 (2H, d, J=8.4 Hz), 7.11 (1H, s), 
4.65 (2H, s). 3.62 (2H, t, J=7.0 Hz), 3.45 (3H, s), 3.02 (2H, t, J=J=7.0 Hz), 2.77 (2H, q, J=7.7 
Hz), 1.34 (3H, t, J=7.7 Hz). 

STEP 2.f4^6-chloro-2-ethvl-5-ffrTifithvloxv^rne thvl1-1H-benzimldazol-1- 

vllphenvOethanamine 

The title compound was prepared according to the procedure described in step 9 of 
15 Example 1 from l-[4-(2-azidoethyl)phenyl]-6-chloro-2-ethyl-5-[(methyloxy)methyl]-1H- 

benzimidazole (step 1 ). 

1 H-NMR (CDCI 3 ) 5: 7.82 (1H, s), 7.42 (2H, d, J=8.4 Hz), 7.24-7.29 (2H, m), 7.12 (1H, s), 4.65 
(1H, s), 3.45 (3H, ds), 3.08 (2H, t, J=6.7 Hz), 2.88 (2H, t, J=6.7 Hz), 2.77 (2H, q, J=7.6 Hz), 
1 .34 (3H, t, J=7.6 Hz). 

20 STE p 3^ A/-ar2-(4-(6-chloro-2-ethvl-5-r(methvloxY )meth V n-1H-benzimidazol-1- 

Y l }phenvhethvnaminolcarbonvn-4-methvlb pn7enesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-(4-{6-chloro-2-ethyl-5-[(methyloxy)methyl]-1H-benzimidazol-1- 

yl}phenyl)ethanamine (step 2). 
25 m.p.: 134.6 'C. 

IR (KBr) v: 3377, 2813, 1718, 1519, 1398, 1342, 1159, 1093, 1062 cm' 1 
MS (ESI) m/z: 541 (MH + ), 539 ([M-HT) 

H-NMR (CDCI3) 8: 7.82 (1 H, s), 7.72 (2H, d, J=8.4 Hz), 7.24-7.39 (4H, m), 7.09 (1 H, s), 6.72 
(1H, br.s). 4.65 (2H, s), 3.57 (2H, m), 3.45 (3H, s), 2.93 (2H, d, J=6.8 Hz), 2.77 (2H, q, J=7.5 
30 Hz), 2.40 (3H, s), 1 .32 (3H, t, J=7.5 Hz). 
EXAMPLE 339 

9- {4-rfi-CHLORO-2-r3-^4PYRIDINYL )PROPYU-5-(TRlFLUOROMETHYL)-1H- 
RPM7lMir>A7QI -1-YL1PHFNYI 1ETHYL(4- MFTHYI PHENYI VS> II FONYLCARBAMATE 
STFP 1 2-(4-ir5-chlnro-2-nitro-4-arifluoromet h Yl^phenvnamino)phenvl)ethyl acetate 

' Tq g mjxture of 2-(4-{[5-chloro-2-nitro-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethanol (Example 104, step 1, 8.1 g, 22.4 mmol) and 
pyridine (1.8 ml, 22.45 mmol) in dichloromethane (200 ml) was added acetyl chloride (1 .6 ml, 



35 
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22 4 mmol) at 0 'C. The mixture was stirred at 0 'C for 45 min. The mixture was added water 
(50 ml) and extracted with dichloromethane (300 ml). The organic layer was washed with 
brine (100 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified 
by flash column chromatography eluting with hexane/ethyl acetate (2:1) to afford 8.6 g (95%) 

5 of the title compound as yellow solids. 

1 H-NMR (CDCI 3 ) 5:.9.68 (1H, br.s), 8.57 (1H, s), 7.35 (2H, d, J=8.4 Hz), 7.22 (2H, d, J=8.4 

Hz). 7.17 (1H, s), 4.33 (2H, t, J=7.0 Hz), 3.00 (2H, t, J=7.0 Hz), 2.06 (3H, s). 

ctfp 9 7 . ( 4.{r2-amino-R-r.hloro-4-(t r ifl ll nrnmethvnDhenvllamino}phRnyl)ethyl acetate 

The title compound was prepared according to the procedure described in step 2 of 

10 Example 28 from 2-(4-{[5-chloro-2-nitro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate 

(step 1). 

1 H-NMR (CDCI 3 ) 5: 7.13-7.16 (3H, m), 7.06 (1H, s), 6.89 (2H, d, J=8.4 Hz), 5.43 (1H, br.s), 
4.26 (2H, t, J=7.2 Hz), 3.69 (2H, br.s), 2.89 (2H, d, J=7.2 Hz), 2.04 (3H, s). 
STEP 3. 2-(4-(f5-chloro-2-(r4-(4-Dvridinvl) hiitanovllaminoV4- 

15 (trifluoromethyl)phenvnam inn^nhenvnethvl acetate 

A mixture of 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 

acetate (step 2, 250 mg, 0.67 mmol), 4-(4-pyridinyl)butanoic acid (200 mg, 1 mmol), and 
WSC (191 mg, 1 mmol) in dichloromethane (7 ml) was stirred at room temperature for 1.5 h. 
The mixture was added water (5 ml) and extracted with dichloromethane(30 ml). The organic 
20 layer was washed with brine (5 ml), then dried (Na 2 S0 4 ). The solvent was removed under 
reduced pressure to afford the title compound as pale brown amorphous. 
MS (El) m/z: 519 (M+) 

gTFP 4 2-(4-[fi-chloro-2-f3-^-nvridinvl^roP vn-5-arifluoromethvl)-1 H-henzimidazol-1 - 
vrj phenvltethanol 

25 A mixture of 2-(4-{[5-chloro-2-{[4-(4-pyridinyl)butanoyl]amino}-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 3, 220 mg, 0.42 mmol) and 2N NaOH 
(15 ml) in ethanol (20 ml) was stirred at 40 °C for 7 h. The solvent was removed and the 
residue was added water (50 ml). The mixture was extracted with ethyl acetate(100 ml). The 
organic layer was washed with brine (50 ml), then dried (Na 2 S0 4 ). After removal of solvent, 

30 the crude product was purified by flash column chromatography eluting with 
dichloromethane:methanol (20:1) to afford 105 mg (54%) of the title compound as pale brown 
oil. 

1 H-NMR (CDCI3) S: 8.40-8.42 (2H, m), 8.10 (1H, s), 7.43 (2H, d, J=8.3 Hz), 7.16-7.19 (3H, m), 
7.02 (2H, d, J=6.0 Hz), 4.00 (2H, t, J=6.2 Hz), 3.00 (2H, t. J=6.2 Hz), 2.75 (2H, t, J=7.3 Hz), 

35 2.68 (2H, t, J=7.3 Hz), 2.11-2.19 (2H, m). 

cttfp Fi. 2 ^4-[B^loro-2-l3-(^P^lrilnvltoroD Y«1-^*rifluoromPthvlV1 H-henzimidazol-1- 

vr| phanyl}ethvl (4-mftthvlphe" Yi)s' iifnnylcarbamate 
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The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[6-chloro-2-[3-(4-pyridinyl)propyl]-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethanol (step 4). 
m.p.: 80-87 "C. 
5 IR(KBr)v: 1743, 1610, 1517, 1431 , 1346, 1 161 cm' 1 
MS (ESI) m/z: 657 (MH + ), 655 ([M-H]') 

1 H-NMR (CDCI 3 ) 8: 8.32 (2H, d, J=6.0 Hz), 8.09 (1H, s), 7.99 (2H, d, J=8.2 Hz), 7.34 (2H, d, 
J=8 2 Hz) 7.22 (2H, d, J=8.2 Hz), 7.15 (1H, s), 6.94-7.02 (4H, m), 4.48 (2H, t, J=5.4 Hz), 3.01 
(2H. t, J=5.4 Hz), 2.74 (2H, t, J=6.0 Hz), 2.54 (2H, t, J=7.9 Hz), 2.44 (3H, s), 2.16-2.21 (2H, 

10 m). 

EXAMPLE 340 

9- {4-[6-CHLOPO-2-r3-(3-PYRiniNYUPROP YI 1-5-fTRIFLUOROMETHYL)-1H- 
RFN7IMIDAZOL-1-YI 1PHFNYL1ETH Y I M-METHYLPHENY1 )SULFONYLCARBAMATE 
STEP 1 . 2-(4-{r5-chloro-2-n4-(3-Dvr idinvl^butanovllamino)-4- 
15 grifluoromethvnohenvllam inolDhenvltethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 

acetate (Example 339, step 2). 

1 H-NMR (CDCI3) 5: 8.43 (2H, br.s). 7.50-7.71 (2H, m), 7.15-7.28 (6H, m), 6.96 (2H, d, J=8.3 
Hz). 6.43 (1H. br.s), 4.26 (2H, t, J=7.0 Hz), 2.90 (2H, t, J=7.0 Hz), 2.70 (2H. t, J=7.3 Hz), 2.41 

U1 (2H, t, J=7.3 Hz), 2.03-2.08 (5H, m). 

STEP 2. 2-l4-r6-chlorn-2-r3-(3-DvriHinYl^roDvll-5- rtrifluoromethvn-1 H-benzimidazol-1 - 

yl] phenvllethanol 

The title compound was prepared according to the procedure described in step 4 of 
25 Example 339 from 2-(4-{[5-chloro-2-{[4-(3-pyridinyl)butanoyl]amino}-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1 ). 
MS (El) m/z: 459 (M + ) 

1 H-NMR (CDCI3) 8: 8.33 (1H, d, J=4.4 Hz), 8.09 (1H, s). 7.62 (1H, s), 7.43-7.50 (3H, m), 7.16- 
7.22 (4H, m), 4.02 (2H, t, J=5.6 Hz), 2.99 (2H, t, J=5.6 Hz). 2.74 (2H, t, J=7.5 Hz), 2.64 (2H, t, 

30 J=6.6 Hz), 2.04-2.13 (2H.m). 

STEP 3 2-M-r6-chlnro-2-f3-^3-pvridinvl^roDvll- 5-arifluoromethvl)-1 H-benzimidazol-1 - 

y r| phftnvltethvl (4-methvlDhenvl)s nlfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[6-chloro-2-[3-(3-pyridinyl)propyl]-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

35 yl]phenyl}ethanol (step 2). 
m.p.: 90-95 *C. 

IR(KBr)v: 1743, 1517, 1431, 1346, 1301, 1161. 1130, 1085 cm" 1 
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MS (ESI) m/z: 657 (MH + ), 655 ([M-H] - ) 

H-NMR (CDCI 3 ) 5: 8.59 (1H, dd, J=1.7 Hz, 5.1 Hz), 8.08 (1H, s), 7.95 (2H, d. J=8.3 Hz), 7.86 
(1H, d, J=1.7 Hz), 7.54-7.58 (1H, m), 7.27-7.34 (5H, m), 7.20 (1H, s), 7.12 (2H, d, J=8.4 Hz), 
4.46 (2H, t, J=5.1 Hz), 3.00 (2H, t, J=5.1 Hz), 2.77-2.82 (2H, m), 2.62 (2H, t. J=7.0 Hz), 2.43 
5 (3H, s), 1.85-1.91 (2H, m). 
EXAMPLE 341 

2-(4-r6-CHLORO-2-r3-OXO-3-(3-PYRIDINYL>PROPYL1-5-fTRIFLUO ROMETHYL)-1H- 
BENZIMIDAZQL-1 -YL1PHENYDETHYL (4-METHYLPHENYUSU LFONYLCARBAMATE 
STEP 1 . 2-(4-ir5-chloro-2-(r4-oxo-4-(3-pyridinvl)butanovllamino)-4- 
10 grifluoromethvnphenvllaminotohenvltethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 

acetate (Example 339, step 2). 

1 H-NMR (CDCU) 6: 9.19 (1H, 60 J=2.2 Hz), 8.80 (1H, ddD J=1.8 HzD 3.9 Hz). 8.20 (1H, dD 
15 J=7.9 Hz), 7.64 (2H, br.s). 7.44 (1H, dd, J=5.8 Hz, 7.9 Hz), 7.28 (1H, s), 7.19 (2H. d, J=8.3 
Hz), 7.05 (2H, d, J=8.3 Hz), 6.70 (1H, br.s), 4.27 (2H, t, J=7.1 Hz), 3.49 (2H, t, J=5.5 Hz), 2.92 
(2H, t, J=7.1 Hz), 2.78 (2H, t, J=5.8 Hz), 2.05 (3H, s). 

STEP 2. 3-f6-chloro-1 -r4-(2-hvdroxvethvl)phenvn-5-ftrifluoromethvn-1 H-b enzimidazol-2-yll-l - 
(3-pyridinvl)-1-propanone 

20 The title compound was prepared according to the procedure described in step 4 of 

U1 Example 339 from 2-(4-{[5-chloro-2-{[4-oxo-4-(3-pyridinyl)butanoyl]amino}-4- 

]T (trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1 ). 

1 H-NMR (CDCI3) 8: 9.05-9.06 (1H, m), 8.77-8.79 (1H, m), 8.24-8.28 (1H, m), 8.06 (1H, s), 
7.54 (2H, d, J=8.5 Hz), 7.40-7.46 (3H, m), 3.97-4.04 (2H, m), 3.66 (2H, t, J=7.0 Hz), 3.19 (2H, 

25 t, J=7.0 Hz), 3.02 (2H, t, J=6.4 Hz). 

STEP 3. 2-(4-F6-chloro-2-r3-oxo-3-(3-Pvridinvnpropvll-5-arifluorom ethvlV1H-benzimidazol-1- 

vllphenvllethvl (4-methvlphenvlteulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 3-[6-chloro-1-[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1H-benzimidazol-2-yl]-1-(3- 

30 pyridinyl)-1-propanone (step 2). 
m.p.: 89-95 "C. 

IR(KBr)v: 2972, 1747, 1693, 1517, 1346, 1230, 1161, 1085 cm -1 
MS (ESI) m/z: 671 (MH + ), 669 ([M-H]') 

1 H-NMR (CDCI3) 5: 8.91 (1H, s), 8.83-8.85 (1H, m), 8.23-8.27 (1H, m), 8.05 (1H, s), 7.92 (2H, 
35 d, J=8.2 Hz), 7.33-7.48 (7H, m), 7.21 (1H, s), 4.43 (2H, t, J=6.3 Hz), 3.47 (2H, t, J=7.1 Hz), 
3.25 (2H, t, J=7.1 Hz), 3.04 (2H, t, J=6.3 Hz), 2.43 (3H. s). 
EXAMPLE 342 
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2-M-r6-CHLORO-2-r3-OXO-3-r2-PYRIDINYUPROPYL1- 5-^TRIFLUOROMETHYL)-1H- 
BENZIMIDA7QL-1 -YL1PHENYL1ETHYL (4-METHYLPHE NYL^SULFONYLCARBAMATE 
STEP 1 . 2-(4-ir5-chloro-2-(r4-oxo-4-(2-pyridinvl)buta novllamino>-4- 
(trifluoromethvl)DhenvnaminolPhenvnethv l acetate 
5 The title compound was prepared according to the procedure described in step 3 of 

Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 

acetate (Example 339, step 2). 
MS (El) m/z: 533 (M + ) 

STFP 2. 3-[6-chloro-1 -r4-(2-hvdrnxvetrivnDhenvll-5-(trifluo romethvlV1 H-benzimidazol-2-yll-1 - 

10 (2-PvridinvlV1-propanone 

The title compound was prepared according to the procedure described in step 4 of 
_ Example 339 from 2-(4-{[5-chloro-2-{[4-oxo-4-(2-pyridinyl)butanoyl]amino}-4- 

3 (trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1). 

S 1 H-NMR (CDCI 3 ) 6: 8.67-8.69 (1H, m), 7.84 (1H, s), 7.96-7.99 (1H, m), 7.81-7.84 (1H, m), 

%j 15 7.39-7.51 (5H, m), 7.23 (1H, s), 3.96-4.02 (2H, m), 3.91 (2H, t, J=6.9 Hz), 3.15 (2H, t, J=6.9 

Cfj Hz), 3.01 (2H, t, J=6.4 Hz). 

STEP 3. 2-M-r6-chloro-2-r3-oxo-3-(2-pyridinvl)propvn-5-(tr i fluoromethvl)-1 H-benzimidazol-1 - 

3 vllphenvltethvl (4-methvlphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in of 
2 20 Example 3 from 3-[6-chloro-1-[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1H-benzimidazol- 

U1 2-yl]-1 -(2-pyridinyl)-1 -propanone (step 2). 

p m.p.: 233.6 'C. 

^ IR(KBr)v: 1743, 1703, 1515, 1481, 1336, 1203, 1120, 1087, 995 cm" 1 

MS (ESI) m/z: 671 (MH*), 669 ([M-H]") 
25 1 H-NMR (DMSO-d 6 ) 5: 8.74-8.76 (1H, m), 8.13 (1H, S), 7.90-8.03 (2H, m), 7.77 (2H, d, J=8.1 
Hz), 7.66-7.70 (1H, m), 7.49-7.58 (4H, m), 7.42 (2H, d, J=8.1 Hz), 7.34 (1H, s), 4.30 (2H, t, 
J=6.4 Hz), 3.83 (2H, t, J=6.4 Hz), 3.09 (2H, t, J=6.4 Hz), 2.98 (2H, t, J=6.4 Hz), 2.50 (3H, s). 
EXAMPLE 343 

2-f4-r6-CHI ORO-2-r3-(2PYRIDINYL)PROPYL1-5-(TR IFLUOROMRTHYL)-1H- 
30 BENZIMIDAZOI -1-YL1PHENYL1ETHYL (4-MFTHYLPHENYI \SULFONYLCARBA MATE 
STEP 1 . 2-(4-([5-chloro-2-(f4-r2-pvridinvnbutanovna mino>-4- 
(trifluoromethvl)phenvllamino)phenvl)eth vl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 

35 acetate (Example 339, step 2). 

1 H-NMR (CDCI3) S: 9.26 (1H. br.s), 8.39-8.41 (1H, m), 7.86 (1H, s), 7.69-7.72 (1H, m), 7.49 
(1H, s), 7.25-7.28 (1H, m), 7.15-7.21 (3H, m), 7.00 (2H, d, J=8.4 Hz), 4.27 (2H, t. J=7.1 Hz), 
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2.98 (2H, t, J=6.3 Hz), 2.91 (2H, t, J=7.1 Hz), 2.33 (2H, t, J=5.9 Hz), 2.05 (3H, s). 

STFP 2. 2-M-r6-chloro-2-r3-r2-DvridinvnDroDvn-5-arifluorom ethvn-1 H-benzimidazol-1 - 

yt] phenvltethanol 

The title compound was prepared according to the procedure described in step 4 of 
5 Example 339 from 2-(4-{[5-chloro-2-{[4-(2-pyridinyl)butanoyl]amino}-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1 ). 

1 H-NMR (CDCI 3 ) 5: 8.43-8.45 (1H, m), 8.09 (1H, s), 7.53-7.59 (1H, m), 7.45 (2H, d, J=8.2 Hz), 
7.22-7.25 (3H, m), 7.05-7.13 (2H, m), 3.98 (2H, t, J=6.3 Hz), 3.00 (2H, t, J=6.3 Hz), 2.84 (4H, 
t, J=7.5 Hz), 2.18-2.22 (2H, m), 1 .81-1 .90 (2H, m). 
10 STEP 3. 2-/4-r6-chloro-2-r3-(2-PvridinvnDropvn-5-ftriflu oromethvl)-1 H-benzimidazol-1 - 

vf |phenvl)ethvl (4-methvlphenvhsulfon vlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[6-chloro-2-[3-(2-pyridinyl)propyl]-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethanol (step 2). 
15 m.p.:193'C. 

IR(KBr)v: 1747, 1626, 1517, 1433, 1350, 1159, 1120, 1085 cm 1 
MS (ESI) m/z: 657 (MH + ), 655 ([M-H]") 

1 H-NMR (CDCI3) 5: 8.47-8.49 (1H, m), 8.08 (1H, s), 7.90 (2H, d, J=8.4 Hz), 7.60-7.66 (1H, m), 
7.36 (2H, d, J=8.4 Hz), 7.11-7.22 (7H, m), 4.44 (2H, t, J=6.0 Hz), 3.01 (2H, t, J=6.0 Hz), 2.82- 
20 2.88 (4H, m), 2.45 (3H, s), 1 .84-1 .94 (2H, m). 
EXAMPLE 344 

7-M-r6-CHLORO-2-r3-r2PYRIDINYlJPROPYLl- 5-fTRIFLUOROMRTHYL)-1H- 
RFNZIM1DAZOL-1-YI ] PHENYL>ETHYI (4-METH Y LPHENYL^SULFONYLCARBAMATE P- 
TOI UENESULFONATE 

25 The title compound was prepared according to the procedure described in Example 231 from 
2-{4-[6-chloro-2-[3-(2-pyridinyl)propyl]-5-(trifluoromethyl)-1H-benzimidazol-1-yl]phenyl}ethyl (4- 

methylphenyl)sulfonylcarbamate (Example 343) 
m.p.: 108-110 'C. 

IR(KBr) v: 3062, 1745, 1456, 1232, 1163. 1010 cm' 1 

30 EXAMPLE 345 

A/-{p-f4-r2-ETHYL-5-M-HYDROXETHYLV1 H -BENZIMIDAZOL-1 - 
Yl l PHENYL>ETHYL^AMINQ1CARBONYLV4-METHYLBEN 7FNRSULFONAMIDE 
STEP 1 . A/-{[(2-(4-r2-ethvl-5-(1-hvdroxvethvl)-1H-benzim idazol-1- 
ynphenvl>ethvnaminolcarbonvl>-4-meth vlbenzenesulfonamide 
35 A mixture N-[({2-[4-(5-acetyl-2-ethyl-1 H-benzimidazol-1 - 

yl)phenyl]ethyl}amino)carbonyl]-4-methylbenzenesulfonamide (Example 78, 238 mg, 0.47 
mmol) and 2N NaOH (0.1 ml) in ethanol (10 ml) was added a mixture of NaBH 4 (178 mg, 0.47 
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mmol) and 2N NaOH (0.1 ml) in ethanol (4 ml) at room temperature. The mixture was stirred 
at room temperature for 4 h. The mixture was added water (10 ml) and neutralized with 
NH 4 CI. The mixture was extracted with ethyl acetate(50 ml). The organic layer was washed 
with brine (10 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was 
5 purified by flash column chromatography eluting with hexane/ethyl acetate (1:4/1:6) 
/CH 2 CI 2 :methanol(10:1) to afford 198 mg (83%) of the title compound as white solids, 
m.p.: 190 "C. 

IR(KBr)v: 3384, 2979, 1716, 1514, 1404, 1159, 1087 cm' 1 
MS (ESI) m/z: 507 (MH + ), 505 ([M-H]") 
10 1 H-NMR (CDCI3) 8: 7.73-7.76 (3H, m), 7.21-7.34 (7H, m), 7.20 (1H, d, J=8.5 Hz), 6.66 (1H, 
br.s), 5.02 (1H, q, J=6.4 Hz), 3.52-3.59 (2H, m), 2.91 (2H, t, J=7.0 Hz), 2.75 (2H, q, J=7.5 Hz), 
2.39 (3H, s), 1.54 (3H, d, J=6.4 Hz), 1 .30 (3H, t, J=7.5 Hz). 
EXAMPLE 346 

A/- (rr?.M-r2-ETHYL-5-n-HYDROXETHYLV1H- RFNZIMIDAZOL-1- 
15 YL1PHENYL>ETHYL^AMIN01CARBONYLV4-METHYLBE N7FNFSULFONAMIDE Ez 

TOI UENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from N-{[(2-{4-[2-ethyl-5-(1 -hydroxyethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Example 345) 

20 m.p.: 110-115 °C. 

IR(KBr)v: 3062, 1708, 1519, 1340, 1163 cm 1 
EXAMPLE 347 

M-f{f?-(4~f2-ETHYL-5-[1 -(METHYLQXY^ETHYLl-1 H-RFNZIMIDAZOL-1- 

Yl }PHFNYL1ETHYL1 AMINO! CARBONYLV4-MET HYLBENZENESULFONAMIDE 

25 STEP 1 . A/-ar2-(4-f2-ethvl-5-ri -(methvloxytethvll-l H-benzimidazol-1 - 
Yl}phenvhethvnaminolcarbonvn-4-methv lbenzenesulfonamide 

A solution of A/-{[(2-{4-[2-ethyl-5-(1-hydroxyethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Example 345, 151 mg, 0.3 
mmol) in CH 2 CI 2 (15 ml) was added thionyl chloride (0.1 ml, 1.5 mmol) at room temperature. 

30 The mixture was stirred at room temperature for 2 h. The solvent was removed and the 
residue was dissolved with methanol (15 ml). The mixture was added triethylamine (0.08 ml, 
0.6 mmol) and stirred at room temperature for 5 h. The solvent was removed and the residue 
was extracted with CH 2 CI 2 (50 ml). The organic layer was washed with water(10 ml), brine 
(10 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash 

35 column chromatography eluting with hexane/ethyl acetate (1:6) /CH 2 CI 2 :methanol(10:1) to 
afford 139 mg (89%) of the title compound as white solids. 
MS (ESI) m/z: 521 (MH + ), 519 ([M-H]') 
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H-NMR (CDCI3) 5: 7.65-7.75 (3H, m), 7.27-7.37 (6H, m). 7.16-7.20 (1H, m). 7.07 (1H, d, 
J=8.3 Hz), 6.69 (1H, br.s), 4.42 (1H, q, J=6.5 Hz), 3.54-3.62 (2H, m). 3.22 (3H, s), 2.93 (2H, t, 
J=7.0 Hz). 2.93 (2H, t, J=7.0 Hz), 2.78 (2H, q, J=7.6 Hz), 2.39 (3H, s), 1.49 (3H, d, J=6.5 Hz), 
1 .32 (3H, t, J=7.6 Hz). 
5 EXAMPLE 348 

A/-m2-(4-(2-ETHYL-5-r 1 -(METHYLOXY^ETH YLI-1 H-BENZIMIDAZOL-1 - 

YLIPHENYDETHYLIAMINOI CARBONYLV4-METHY1 BENZENESULFONAMIDE & 

TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
10 231 from A/.({[2-(4-{2-ethyl-5-[1-(methyloxy)ethyl]-1H-benzimidazol-1- 

yl}phenyl)ethyl]amino}carbonyl)-4-methylbenzenesulfonamide (Example 347) 
s m.p.: 110-115 °C. 

03 IR (KBr) v: 3064, 1710. 1519, 1452, 1340, 1163, 1033 cm' 1 

EXAMPLE 349 

3 15 /v/-ar2-(4-f2-ETHYL-5-(1-HYDROXY-1-METH YLETHYLV1 H-BENZIMIDAZOL-1 - 

W\ YL1PHENYL>ETHYL^AMINQ1CARBONYLV4-METHYLBEN7ENESULFO NAMIDE Ez 

jj: TOLUENESULFONATE 

° STEP 1 . A/-(r(2-(4-r2-ethvl-5-(1-hvdroxv-1-methvle thvn-1 H-benzimidazol-1- 

N; vnDhenvl)ethvnaminolcarbonvl)-4-methvlbenzen esulfonamide 

F 3 90 A solution of /v-[({2-[4-(5-acetyl-2-ethyl-1H-benzimidazol-1- 

ifl y |)phenyl]ethyl}amino)carbonyl]-4-methylbenzenesulfonamide (Example 78, 100 mg, 0.19 

P mmol) in tetrahydrfurane (15 ml) was added MeMgl (1.2 ml, 0.99 mmol) dropwise under 

** nitrogen at 0 "C. The mixture was stirred at 0 *C for 1 h and then was stirred at rt for 30 min. 

The mixture was added water (10 ml) and extracted with CH 2 CI 2 (50 ml). The organic layer 
25 was washed with brine (10 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude 

product was purified by flash column chromatography eluting with CH 2 CI 2 :methanol 

(30:1/20:1/10:1) to afford 100 mg (97%) of the title compound as white solids. 

MS (ESI) m/z: 521 (MH + ), 519 ([M-H] ) 

H-NMR (CDCI3) 8: 7.87 (1H, s), 7.76 (2H, d, J=7.9 Hz), 7.17-7.38 (7H, m), 7.00 (1H, d, J=8.5 
30 Hz), 6.69 (1H. br.s). 3.52 (2H, br.s), 2.88 (2H, br.s), 2.73 (2H. br.s). 2.36 (3H, s), 1.62 (6H, s), 
1.27 (3H, m). 

RTFP 7 A/-ffl2-{4-r2-ethvl-5-M -hvdroxv-1 -meth vlethvIV 1 H-benzimidazol-1 - 
vnphenvl)ethvltemino1carhonvlV4-met h vlhenzenesulfonamidep-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
35 231 from /v-{[(2-{4-[2-ethyl-5-(1-hydroxy-1-methylethyl)-1H-benzimidazol-1- 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Step 1 ). 
m.p.: 146-150 'C. 



p 

M* 20 

in 
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|R(KBr)v: 2871, 1685, 1519, 1448, 1340, 1124 cm -1 
EXAMPLE 350 

9-FTHYL-4.6-DIMETHYL-1-f4-(2-rar(4-METHYLPHE NYI^SULFONYL1AMINO) 
P.ARRONYL1AMIN01FTHYL1PHENYLV1H-BENZIM IDAZOLE-5-CARBOXAMIDE 
5 STEP 1 . 1 -\A-l 2-chloroethvnnhftn V n-2-ethvl-4.6-dimethvl -l H-benzimida7ole-5-carboxamide 

A solution of l-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 
carbonitrile (Example 329, step 6, 997 mg, 2.95 mmol) in c.H 2 S0 4 (50 ml) was stirred at 80 "C 
for 15 h. The mixture was poured onto ice and was neutralized with NaOH. The mixture was 
extracted with ethyl acetate (600 ml). The organic layer was washed with brine (300 ml), then 
10 dried (Na 2 S0 4 ). The'solvent was removed to afford 871 mg (83%) of the title compound as 
white solids. 
MS (El) m/z: 355 (M+) 

1 H-NMR (CDCU) 8: 7.43 (2H, d, J=8.4 Hz), 7.28 (2H, d, J=8.4 Hz), 6.73 (1H, s), 6.56 (1H, 
br.s), 5.88 (1H, br.s), 3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, J=7.0 Hz), 2.82 (2H, q, J=7.6 Hz), 
15 2.72 (3H, s). 2.41 (3H, s), 1 .26 (3H, t, J=7.6 Hz). 

STEP 2. 1 -r4-(2-azidoethvl^henvn-2-ethvl-4.6-dimet hvl-1 H-benzimidazole-5-carboxamide 

The title compound was prepared according to the procedure described in step 8 
Example 1 from l-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 

carboxamide (step 1). 

1 H-NMR (CDCI 3 ) 5: 7.44 (2H, d, J=8.4 Hz), 7.27-7.30 (2H, m), 6.73 (1H, s), 5.97 (1H, br.s), 
5.72 (1H, br.s), 3.62 (2H, t, J=7.1 Hz), 3.02 (2H, t, J=7.1 Hz), 2.80 (2H, q, J=7.5 Hz), 2.73 (3H, 
s), 2.42 (3H, s). 1.26 (3H, t, J=7.5 Hz). 

STFP 3. 1 -r4-(2-aminoethvhDhenvll-2-ethvl-4.6-di m fith V l-1 H-benzimidazole-5-carboxamide 

The title compound was prepared according to the procedure described in step 9 of 
25 Example 1 from i-[4-(2-azidoethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 

carboxamide (step 2). 

1 H-NMR (CDCI3) 5: 7.41 (2H, d, J=8.2 Hz), 7.26 (2H, d, J=8.2 Hz), 6.74 (1H, s). 6.00 (1H, 
br.s), 5.76 (1H, br.s), 3.07 (2H, t, J=7.1 Hz), 2.87 (2H, t, J=7.1 Hz), 2.81 (2H, q, J=7.5 Hz), 
2.74 (3H, s), 2.43 (3H. s). 1.26 (3H, t, J=7.5 Hz). 
30 STEP 4. 2-eth Y l-4.6-dime thyl-1-f4-(2-r((r(4- 

m ft th V lnhenvhsulfonvll^minolcarbonvn a mino1ethvl)phen v l ) -1H -benzi mida7Qle-5-carboxamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from l-[4-(2-aminoethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-benzimidazole-5- 

carboxamide (step 3). 
35 MS (ESI) m/z: 534 (MH + ), 532 ([M-H] - ) 

1 H-NMR (CD3OD) 6: 7.88 (1H, s), 7.80 (2H, d, J=8.3 Hz), 7.25-7.42 (6H, m), 6.74 (1H, br.s), 
3.42 (2H, t, J=6.8 Hz), 2.86 (2H, t, J=6.8 Hz), 2.79 (2H, q, J=7.6 Hz), 2.65 (3H, s), 2.37 (3H, 



-326- 



s), 2.34 (3H, s). 1.21 (3H, t, J=7.6 Hz). 
STEP 5. 2-ethvl-4.6-dim Rth V l-1-(4-l2-rf(f(4- 

mf>thvlDhenvl^ulfonvllamino>carbonvnami nn1fithvl)phenvlV1H-benzimidazole-5-carboxamide 
p-toluenesulfonate 

5 The title compound was prepared according to the procedure described in Example 

231 from 2-ethyl-4,6-dimethyl-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-1H-benzimidazole-5-carboxamide 

(step 4). 
EXAMPLE 351 

10 A/-M2-f4-r2-ETHYL-5-(TRIFLUOROACET YLV1 H-BENZIMIDAZOL-1 - 

YL1PHENYLIETHYL)AMINQ1CARBONYL}-4-METHYLB ENZENESULFONAMIDE Ez 

TOLUENFSULFONATE 

STEP 1 . 2.2.2-trifluoro-1-(4-(r4-(2-hvdroxvethvl^phenvnamino)-3 -nitrophenvl)ethanone 

The title compound was prepared according to the procedure described in step 1 of 
CI 15 Example 45 from 1-(4-amino-3-nitrophenyl)-2,2,2-trifluoroethanone. 

01 1 H-NMR (CDCI3) 5: 9.47 (1H, br.s), 8.10 (1H, d, J=2.6 Hz), 7.16-7.33 (6H, m), 3.87-3.94 (2H, 

m), 2.91 (2H, t, J=6.4 Hz), 1 .43 (1 H, t, J=5.6 Hz), 
g STEP 2. 1 -(3-amino-4-(r4-(2-hvdroxvethvhphenvnamino)ph envl V2.2.2-trifluoroethanone 

^ The title compound was prepared according to the procedure described in step 4 of 

U 20 Example 1 from 2,2,2-trifluoro-1-(4-{[4-(2-hydroxyethyl)phenyl]amino}-3-nitrophenyl)ethanone 

U1 (stepl). 

S 'H-NMR (CDCI3) 5: 7.05-7.09 (3H, m), 6.57-6.70 (4H, m), 3.82 (2H, t, J=6.6 Hz), 2.78 (2H, t, 

J=6.6 Hz). 

RTFP 3 2-f4-r2-ethvl-5-rtrifluoroacetvlV1H-ben7imidazol-1- vnphenvl>ethvl propanoate 
25 The title compound was prepared according to the procedure described in step 5 of 

Example 1 from i-(3-amino-4-{[4-(2-hydroxyethyl)phenyl]amino}phenyl)-2,2,2- 

trifluoroethanone (step 2). 

1 H-NMR (CDCI3) 8: 7.65 (1H, s), 7.45 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.06 (2H, s), 
4.38 (2H, t, J=6.9 Hz), 3.07 (2H, t, J=6.9 Hz), 2.79 (2H, q, J=7.4 Hz), 2.35 (2H, q, J=7.5 Hz), 
30 1 .35 (3H, t, J=7.4 Hz), 1 .14 (3H, t, J=7.5 Hz). 

STFP 4 1 -^2-ethvl-1 -r4-f2-hvdroxvethvnphenvl1-1 H-benzim idazol-5-vl>-2.2.2-trifluoroethanone 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[2-ethyl-5-(trifluoroacetyl)-1H-benzimidazol-1-yl]phenyl}ethyl propanoate 

(step 3). 

35 1 H-NMR (CDCI3) 8:7.65 (1H, s), 7.47 (2H, d, J=8.4 Hz). 7.29 (2H, d, J=8.4 Hz), 7.06 (2H, s), 
3.96-4.03 (2H, m), 3.01 (2H, t, J=6.6 Hz), 2.79 (2H, q, J=7.6 Hz), 1 .35 (3H, t, J=7.6 Hz). 
STEP 5. i-fl-r4-f2-chlometh v hDhenvll-?-fithvl-1H-b e nzimidazol-5-vl)-2.2,2-trifluoroethanone 
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The title compound was prepared according to the procedure described in step 7 
Example 1 from i-{2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazol-5-yl}-2,2,2- 

trifluoroethanone (step 4). 

H-NMR (CDCI 3 ) 5: 7.66 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.07 (2H, s), 
3.82 (2H, t, J=7.0 Hz), 3.20 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.6 Hz), 1 .36 (3H, t, J=7.6 Hz). 
STEP 6. 1-(1-r4-^-azidoethvl)ohPn V n-2-ethvl-1 H-henzimidazol-S-vl)-2.2,2-trifluoroethanone 

The title compound was prepared according to the procedure described in step 8 
Example 1 from i-{i-[4-(2-chloroethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-2,2,2- 

trifluoroethanone (step 5). 

1 H-NMR (CDCIs) 5: 7.65 (1H, s), 7.46 (2H, d, J=8.4 Hz), 7.31 (2H, d, J=8.4 Hz), 7.06 (1H, s), 
3.62 (2H, t, J=7.0 Hz), 3.02 (2H, t, J=7.0 Hz), 2.79 (2H, q, J=7.5 Hz), 1 .35 (3H, t, J=7.5 Hz). 
STEP 7. i-(i-r4.(7- a minoethvnphen V n-2-ethvl - lH-henzimidazol-5-vl)-2,2,2-trifluoroethanone 

The title compound was prepared according to the procedure described in step 9 of 
Example 1 from i-{l-[4-(2-azidoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-2,2,2- 

trifluoroethanone (step 6). 

1 H-NMR (CDCU) 5:7.65 (1H, s), 7.43 (2H, d, J=8.5 Hz), 7.28 (2H, d, J=8.5 Hz), 7.07 (2H, s), 
3.09 (2H, t, J=6.7 Hz), 2.89 (2H, t, J=6.7 Hz), 2.79 (2H, q, J=7.4 Hz), 1.35 (3H, t, J=7.4 Hz). 
STEP 8. AM f(2-(4- r 2-ethvl-5-(trifluoroacetvn-1 H-benzi midazol-1 - 
vllohenvl)ethvl^aminolcarbonvl)-4-m ethvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from l-{l-[4-(2-aminoethyl)phenyl]-2-ethyl-1H-benzimidazol-5-yl}-2,2,2- 

trifluoroethanone (step 7). 

MS (ESI) m/z: 547 (MH + ), 545 ([M-H]") 

1 H-NMR (CDCI3) 8: 7.72 (2H, d, J=8.4 Hz), 7.64 (1H, s), 7.39 (2H, d, J=8.4 Hz), 7.27-7.29 (4H, 
m), 7.02-7.04 (2H, m), 6.75 (1H, br.s), 3.55-3.62 (2H, m), 2.94 (2H, t, J=6.9 Hz), 2.79 (2H, q, 
J=7.5 Hz). 2.39 (3H, s), 1.33 (3H, t. J=7.5 Hz). 
STEP 9. A/-(f(2-{4-f2-ethvl-5-(trifluoroacetvl) -1 H-benzimidazol-1 - 
yllph e nvl>ethvl^minmcarbo n vlU4-methvlbenzenesulfonamide p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 
231 from A/-{[(2-{4-[2-ethyl-5-(trifluoroacetyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 8) 
m.p.: 194.1 "C. 

IR(KBr) v: 3589, 1701, 1627, 1521, 1458, 1330, 1091 cm" 1 
EXAMPLE 352 

9-f4-r2-ETHYL-S-fTRIFLUOROACETYLV1H-BE N7IMIDAZOL-1-YLlPHENYL)ETHYL {± 

METHYLPHFNYLtSULFONYLCARBAMATE P-TOLUENESULFONATE 
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methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 1 -{2-ethyl-1 -[4-(2-hydroxyethyl)phenyl]-1 H-benzimidazol-S-ylJ^^-trifiuoroethanone 
(Example 351 1 step 4). 
5 MS (ESI) m/z: 548 (MH + ), 546 ([M-H]") 

1 H-NMR (CDCI 3 ) 5: 7.93 (2H, d, J=8.4 Hz), 7.64(1 H, s), 7.28-7.35 (4H, m), 7.20 (2H, d, J=8.4 
Hz), 7.05-7.07 (2H, m), 4.37 (2H, t, J=6.6 Hz), 3.00 (2H, t, J=6.6 Hz), 2.76 (2H, q, J=7.6 Hz), 
2.43 (3H, s), 1.31 (3H, t, J=7.6 Hz). 

STEP 2. 2-(4-r2-ethvl-5-(trifluoroacetvl)-1 H-benzimidazoH -yllphenvDethvl (4- 
10 methvlphenvOsulfonvlcarbamate p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 
2-{4-[2-ethyl-5-(trifluoroacetyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl (4- 
h0 methylphenyl)sulfonylcarbamate (Step 1) 

j m.p.: 92-97 °C. 

CI 15 IR(KBr)v: 1745, 1519, 1458, 1350, 1222, 1163, 1122 cm" 1 
5 1 EXAMPLE 353 

: U 2-(4-f5-ACETYL-2-(1H-PYRAZOL-3-YLV1 H-BENZIMIDAZOL-1 -YL1PHENYDETHYL (4- 

g METHYLPHENYDSULFONYLCARBAMATE P-TOLUENESULFONATE 

*f STEP 1 . 1 -n -r4-(2-hvdroxvethvl)phenvll-2-(1 H-pvrazol-3-v0-1 H-benzimidazol-S-vllethanone 

^ 20 The title compound was prepared according to the procedure described in step 1 of 
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Example 236 from 1-(3-amino-4-{[4-(2-hydroxyethyl)phenyl]amino}phenyl)ethanone (Example 

78, step 2). 

MS (El) m/z: 345 (M+) 

H-NMR (CDCI3) 5: 8.53 (1H, s), 7.94 (1H, d, J=8.4 Hz), 7.48-7.53 (3H, m), 7.37 (2H, d, J=8.2 
25 Hz), 7.27 (1H, s), 7.18 (1H, d, J=8.4 Hz), 6.03 (1H, br.s), 4.02 (2H, t, J=6.6 Hz), 3.05 (2H, t, 
J=6.6 Hz), 2.69 (3H, s). 

STEP 2. 2-(4-r5-acetvl-2-(1 H-pvrazol-3-vh-l H-benzimidazol-1 -yllphenvllethvl (4- 
methvlphenvnsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
30 3 from 1 -[1 -[4-(2-hydroxyethyl)phenyl]-2-(1 H-pyrazol-3-yl)-1 H-benzimidazol-5-yl]ethanone 
(step 1 ). 

MS (ESI) m/z: 544 (MH + ), 542 ([M-H] - ) 

1 H-NMR (DMSO-d 6 ) 5: 8.41 (1H, s), 7.77-7.89 (4H, m), 7.38-7.42 (7H, m), 7.12 (1H, d, J=8.5 
Hz), 6.65 (1H, br.s), 4.29 (2H, t, J=6.6 Hz), 2.96 (2H, t, J=6.6 Hz), 2.66 (3H, s), 2.35 (3H, s). 

35 STEP 3. 2-{4-f5-acetvl-2-(1 H-pvrazol-3-vH-1 H-benzimidazol-1 -vllphenvltethyl [A^ 

methvlphenvhsulfonvlcarbamate p-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 
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2-{4-[5-acetyt-2-(1H-pyrazol-3-yl)-1H-benzimidazol-1-yl]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate (step 2) 
m.p.: 204 *C. 

IR(KBr) v: 3249, 1755. 1676, 1595, 1517, 1440. 1332, 1207. 1161, 1008 cm' 1 
EXAMPLE 354 

A/-irf2-^4-r6-CHLORQ-2-ri-fMETHYLOXY ^FTHYL1-5-(TRIFLUOROMETHYL)-1H- 
BENZlMIDAZOL-1-YL1PHENYL\ETHYL) AMINQ1CARBONYL>-4- 
METHYLBENZENESULFONAMIDE P-TOLUENES ULFONATE 

STEP 1. 2-(4-(r5-chlQro-2-r(2-hvdroxvDropan ovnamino1-4- 

arifluoromethvltohenvnamino>phe nvltethvl acetate 

The title compound was prepared according to the procedure described in step 3 of 
Example 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl 

acetate (Example 339, step 2). 
MS (El) m/z: 444 (M* ) 

STEP g. 2-l4-r6-chloro-2-(1 -hvdroxvethvl V5-(trifluoromethv lV1 H-benzimidazol-1 - 

yHphenvltethvl acetate 

The title compound was prepared according to the procedure described in step 4 of 
Example 339 from 2-(4-{[5-chloro-2-[(2-hydroxypropanoyl)amino]-4- 

(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (step 1) 

1 H-NMR (CDCI 3 ) 8: 8.14 (1H, s), 7.48 (2H, d, J=8.4 Hz), 7.34 (2H, d, J=8.4 Hz), 7.24 (1H, s), 

4.88- 4.98 (1H. m), 4.38 (2H, t, J=7.0 Hz), 3.66 (1H, d, J=8.1 Hz), 3.08 (2H, t, J=7.0 Hz), 2.09 
(3H, s), 1.57 (3H,d, J=6.6 Hz). 

STEP 3 1 -r6-chlorn-1 .r4-f2-hvdroxvethvnphe nvn-5-(trifluoromethyl)-1 H-benzimidazol-2- 
vllethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[6-chloro-2-(1-hydroxyethyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl acetate (step 2) 
MS (ESI) m/z: 384 (M*) 
H-NMR (CDCI 3 ) 8: 8.14 (1H, s). 7.49 (2H, d, J=8.6 Hz), 7.34 (2H, d. J=8.6 Hz), 7.25 (1H, s). 

4.89- 4.96 (1H. m), 3.98 (2H, t, J=6.2 Hz), 3.36 (1H. d, J=5.5 Hz), 3.01 (2H, t. J=6.2 Hz), 1.54 
(3H, m). 

STEP 4 l-r6-chloro-1-r4-(?-W1 .1-dimeth vlftthvlVdiPhenYi^ilvnoxv>ethvl)phenvll-5- 

(trifli joromethvl )- 1 H-benzim idaz ol-2-vnethanol 

A mixture of i-[6-chloro-1-[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1H- 

benzimidazol-2-yl]ethanol (step 3. 461 mg, 1.19 mmol), ferf-Butyldiphenylsilyl chloride (0.35 
ml, 1.3 mmol), triethylamine (0.2 ml, 1.4 mmol) and N.N-dimetylaminopyridine (6 mg, 0.05 
mmol) in dichloromethane (11 ml) was stirred under nitrogen at room temperature for 4 h. 
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was added water (50 ml) and extracted with dichloromethane (100 ml). The organic layer was 
washed with water (50 ml), brine (50 ml), then dried (Na 2 S0 4 ). After removal of solvent, the 
crude product was purified by flash column chromatography eluting with hexane/ethyl acetate 
(3:1/1:1) to afford 590 mg (80%) of the title compound as white amorphous. 
5 1 H-NMR (CDCI 3 ) 8: 8.14 (1H, s), 7.59-7.63 (4H, m), 7.34-7.46 (8H, m), 7.22-7.30 (3H, m), 
4.87-4.96 (1H, m), 3.94 (2H, t, J=6.4 Hz), 3.29 (1H, d, J=8.1 Hz), 2.97 (2H, t, J=6.4 Hz), 1 .52 
(3H,d, J=6.6Hz), 1.03 (9H,s). 

stfp s, fi-r.hloro-1 M-p-iUl .1 -dimethvlethvlVdiDhe nvl^ilvnoxvlethvDphenvll^-fl - 
(mfithyloxvWthvn-5-arifluorom ethvlV1H-benzimidazole 

1 0 A solution of 1 -[6-chloro-1 -[4-(2-{[(1 ,1 -dimethylethyl)(diphenyl)silyl]oxy}ethyl)phenyl]- 

5-(trifluoromethyl)-1H-benzimidazol-2-yl]ethanol (step 4. 590 mg, 0.95 mmol) in DMF (10 ml) 
was added NaH (45 mg. 1.13 mmol). Then the mixture was added Mel (0.08 ml, 1.23 mmol) 
at room temperature. The mixture was stirred at room temperature for 1 h. The mixture was- 
added water (30 ml) and extracted with ethyl acetate (100 ml). The organic layer was washed 

15 with water (50 ml), brine (50 ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude 
product was purified by flash column chromatography eluting with hexane/ethyl acetate (3:1) 
to afford 550 mg (91%) of the title compound as colorless oil. 

1 H-NMR (CDCI 3 ) 8:8.17 (1H. s). 7.20-7.70 (15H. m), 4.54 (1H. q, J=6.6 Hz), 3.95 (2H. t, J=6.6 
Hz). 3.22 (3H. s). 2.97 (2H. t. J=6.6 Hz). 1 .55 (3H. d. J=6.6 Hz). 1 .03 (9H. s). 
20 RTFP 6. 2-U-r6-chinro-2-M -(meth vinxvtethvn-5-{ trifl1 loromethvl V 1 H-benzimidazol-1 - 
vTl phenvltethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 90 from 6-chloro-1-[4-(2-{[(1.1-dimethylethyl)(diphenyl)silyl]oxy}ethyl)phenyl]-2-[1- 
(methyloxy)ethyl]-5-(trifluoromethyl)-1H-benzimidazole (step 5). 

25 MS (ESI) m/z:398 

1 H-NMR (CDCI3) 8:8.18 (1H. s). 7.49 (2H, d, J=8.4 Hz), 7.33 (2H, d. J=8.4 Hz), 7.24 (1H, s). 
4 58 (1 H. q. J=6.6 Hz). 4.00 (2H, br.s). 3.24 (3H, s), 3.02 (2H. t. J=6.5 Hz). 1 .55-1 .60 (3H, m). 
ctpp 7 R . ft hl Q r 0 -1-r4-(?-rhlnmeth V l^h »n^-2-ri -(methyloxv)ethyll-5-(trifluorometh Y l)-1 H- 

benzimidazole 

30 The title compound was prepared according to the procedure described in step 7 of 

Example 1 from 2-{4-[6-chloro-2-t1-(methyloxy)ethyl]-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethanol (step 6). 
MS (ESI)m/z:416(M*) 

'H-NMR (CDCI3) 8: 8.18 (1H. s), 7.48 (2H, d. J=8.5 Hz). 7.35 (2H, d, J=8.5 Hz). 7.23 (1H, s). 
35 5 57 (1H. q. J=6.6 Hz). 3.83 (2H. t. J=7.1 Hz). 3.19-3.24 (5H. m). 1 .57 (3H. d. J=6.6 Hz). 

cttp « 1 . M .f 2 . a zido P th^^nhpnvl 1 -6.chl o rn.2-[1-/methvlox>^thvll-f>-(trifl l ioromethYl)-1H: 

benzimidazole 
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The title compound was prepared according to the procedure described in step 8 of 
Example 1 from 6-chforo-1-[4-(2-chloroethyl)phenyl]-2-[1-(methyloxy)ethyl]-5-(trifluoromethyl)- 
1 H-benzimidazole (step 7). 
MS (ESI) m/z:423 (M + ) 

5 H-NMR (CDCI 3 ) 5: 8.18 (1H, s), 7.48 (2H, d, J=8.2 Hz), 7.35 (2H, d, J=8.2 Hz), 7.22 (1H, s), 
4.57 (1H, q, =6.6 Hz), 3.63 (2H, t, J=6.9 Hz), 3.23 (3H, s), 3.04 (2H, t, J=6.9 Hz), 1.56 (3H, d, 
J=6.6 Hz). 

STEP 9. 2-l4-f6-chloro-2-f1-(methvloxv^ 
vT|phenvl)ethanamine 

10 The title compound was prepared according to the procedure described in step 7 of 

Example 37 from 1-[4-(2-azidoethyl)phenyl]-6-chloro-2-[1-(methyloxy)ethyl]-5-(trifluoromethyl)- 
1 H-benzimidazole (step 8). 

1 H-NMR (CDCI3) 5: 8.18 (1H, s), 7.45 (2H, d, J=8.4 Hz), 7.32 (2H, d, J=8.4 Hz), 7.24 (1H, s)/ 
4.57 (1H, q, J=6.6 Hz), 3.23 (3H, s), 3.10 (2H, br.s), 2.90 (2H, t, J=6.6 Hz), 1.57 (3H, d, J=6.6 
15 Hz). 

STEP 1 0. /V- W2-(4-r6-chloro-2-r 1 -(meth vloxvteth vll-5-f trifluorometh vl )■ 1 H-benzim idazol- 1 - 
vllphenvl>ethvl)amino1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in step 10 
of Example 1 from 2-{4-[6-chloro-2-[1-(methyloxy)ethyl]-5-(trifluoromethyl)-1H-benzimidazol-1- 
20 yl]phenyl}ethanamine (step 9). 

MS (ESI) m/z: 595 (MH + ), 593 ([M-H]~) 

1 H-NMR (CDCI3) 5: 8.18 (1H, s), 7.73 (2H f d, J=8.4 Hz), 7.42 (2H, d, J=8.6 Hz), 7.27-7.34 (4H, 
m) f 7.21 (1H, s), 6.76 (1H f br.s), 4.57 (1H, q, J=6.6 Hz), 3.56-3.63 (2H, m), 3.23 (3H, s), 2.96 
(2H, t, J=7.1 Hz), 2.41 (3H, s), 1.56 (3H, d, J=6.6 Hz). 

25 STEP 1 1 . A/-/r(2-f4-f6-chloro-2-f1 -(methvloxv)ethvn-5-arifluoromethvl)-1 H-benzimidazol-1 - 
vnphenvl)ethvl)amino1carbonvl)-4-methvlbenzenesulfonamide p-toluenesulfonate 
The title compound was prepared according to the procedure described in Example 231 from 
A/-{[(2-{4-[6-chloro-2-[1 -(methyloxy)ethyl]-5-(trifluoromethyi)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (step 10) 

30 IR (KBr) v: 2873, 1712, 1517, 1454, 1342, 1122, 1033, 1010 cm* 1 
EXAMPLE 355 

2-(4-r2-ETHYL-5-(1-HYDROXYETHYL)-1H-BENZIMIDAZQL-1-YL1PHENYL)ETHYL (4- 
METHYLPHENYUSULFONYLCARBAMATE P-TOLUENESULFONATE 
STEP 1 . 2-(4-f2-ethvl-5-(1-hvdroxvethvtV1 H-benzimidazol-1 -yllPhenvDethvl (4- 
35 methvlphenvDsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
345 from 2-[4-(5-acetyl-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethyl (4- 
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methylphenyl)sulfonylcarbamate (Example 332) 
MS (ESI) m/z: 508 (MH + ), 506 ([M-H]") 

H-NMR (CDCI 3 ) 5: 7.94 (2H, d, J=8.3 Hz), 7.77 (1H, s), 7.03-7.35 (8H, m), 5.04 (1H, q, J=6.4 
Hz) t 4.36 (2H, t, J=6.6 Hz), 2.97 (2H, t f J=6.6 Hz), 2.74 (2H, q, J=7.5 Hz), 2.43 (3H, s), 1.56 
(3H, d, J=6.4 Hz), 1.28 (3H, t ( J=7.5 Hz). 

STEP *L 2-(4-r2-ethvl-5-(1 -hvdro xvethvn-1 H-benzimidazoi-1 -vllphenyiyethvl (4- 

methylp henvlteulfonvlcarbamate o-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 231 from 
2-{4-[2-ethyl-5-(1 -hydroxyethyl)-1 H-benzimidazol-1 -yl]phenyl}ethyl (4. 
methylphenyl)sulfonylcarbamate (step 1) 
m.p.: 96-110 W C. 

IR(KBr)v: 1743, 1519, 1456, 1163, 1033, 1010 cm' 1 
EXAMPLE 356 

2-{4-f2-ETHYL-4-METHYL -5-(METHYLOXY)-1 H-BENZ1MIDAZOL-1 -YL1 PHENYL) ETHYL (d. 
METHYLPH ENYDSULFQNYLCARBAMATE P-TOLUENESULFQNATE 
STEP 1 . 2-(4-lf3-methvi-4-(methv loxvV2-nitrophenvl1amino)phenvl)ethanol 

The title compound was prepared according to the procedure described in step 3 of 
Example 1 from 1-chloro-3-methyl-4-(methyloxy)-2-nitrobenzene 
MS (El) m/z: 302 (M + ) 

1 H-NMR (CDCI3) 5: 7.11-7.20 (3H, m), 6.89-6.96 (3H, m), 6.53 (1H, br.s), 3.83 (5H, br.s), 2.81 
(2H, t, J=6.4 Hz), 2.25 (3H, s). 

STEP 2. 2-(4-(r2-amin o-3-methvl-4-(methvloxvbhenvnamino)Dhenvnethanol 

The title compound was prepared according to the procedure described in step 4 of 
Example 1 from 2-(4-{[3-methyl-4-(methyloxy)-2-nitrophenyl]amino}phenyl)ethanol (step □). 
MS (El) m/z: 272 (M + ) 

1 H-NMR (CDCI3) 5: 7.03 (2H, d, J=8.6 Hz), 6.92 (1H, d, J=8.6 Hz), 6.57 (2H, d, J=8.6 Hz), 
6.32 (2H, d, J=8.6 Hz), 5.01 (1H, br.s), 3.77-3.90 (7H, m), 2.76 (2H, t, J=6.4 Hz), 2.09 (3H, s). 
STEP 3. 2-/4-r2-ethvl-4-methvl-5-( methvloxv)-1H-benzimidazol-1-vllDhenvl)ethvl oropanoate 

The title compound was prepared according to the procedure described in step 5 of 
Example 1 from 2-(4-{[2-amino-3-methyl-4-(methyloxy)phenyl]amino}phenyl)ethanol (step 2). 
MS (El) m/z: 366 (M + ) 

STEP 4. 244-f2-ethvl- 4-methvl-5-rmethvloxv)-1 H-benzimidazol-1-vnphenvl)ethanol 

The title compound was prepared according to the procedure described in step 6 of 
Example 1 from 2-{4-[2-ethyl-4-methyl-5-(methyioxy)-1 H-benzimidazol-1 -yl]phenyl}ethyl 
propanoate (step 3). 

1 H-NMR (CDCI3) 5:7.42 (2H, d, =8.1 Hz), 7.27 (2H, d, J=8.1 Hz), 6.84 (2H, s), 3.97 (2H, t, 
J=6.4 Hz), 3.86 (3H, s), 2.99 (2H, t, J=6.4 Hz), 2.81 (2H, q, J=7.7 Hz), 2.58 (3H, s), 1.26 (3H, 
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t, J=7.7 Hz). 

^ 2-{4-r2-ethvl-4-methvl-S-(m ftthvloxvM H-benzimidazol-1 -vllphenvllethvl (4. 

methvlphenvOsulfonvl carbamate 

The title compound was prepared according to the procedure described in Example 
5 3 from 2-{4-[2-ethyl-4-methyl-5-(methyloxy)-1 H-benzimidazol-1 -yl]phenyl}ethanol (step 4). 
MS (ESI) m/z: 508 (MH*), 506 ([M-H] ) 

H-NMR (CDCI 3 ) 8: 7.98 (2H, d, J=8.3 Hz), 7.33 (2H, d, J=8.9 Hz). 6.88-6.91 (6H, m), 4.28 
(2H, t, J=6.0 Hz), 3.89 (3H, s), 2.84 (2H, t, J=6.0 Hz), 2.74 (2H, q, J=7.5 Hz), 2.56 (3H, s), 
2.43 (3H, s), 1 .05 (3H, t, J=7.5 Hz). 

10 SIEE 6, 2-(4-r2-ethvl-4-methvl-5-/m ethvloxvl1 H-henzimidazol-1 -vllphenvltethvl (4- 

methvtphenv nsulfonvlcarbamate o-toluenesulfonate 

The title compound was prepared according to the procedure described in Example 

231 from 2-{4-[2-ethyl-4-methyl-5-(methyloxy)-1H-benzimidazol-1-yl]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate (step 5) 
15 m.p.: 94-103 'C. 

IR (KBr) v: 1747, 1458, 1232, 1 163, 1 120 cm' 1 
EXAMPLE 357 

2-f4-(2-ETHYL-5- PHENYL-1 H-BENZIMIDAZQL-1 -YUPHENYL1ETHYL(4- 
METHYLPHENYIASULFONYLCARBAMATE 
20 STEP 1. 2^4-K4-bromo -2-nitroDhenvlteminolDhenvl)ethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 162 from 2,5-dibromonitrobenzene. 

1 H-NMR (CDCI3) 5: 9.43 (1H, br.s), 8.34 (1H,- d. J=2.4 Hz), 7.43-7.39 (1H, m), 7.30 (2H, d, 
J=8.3 Hz), 7.20 (2H, d, J=8.3 Hz), 7.08 (1H, d. J=9.2 Hz), 3.94-3.88 (2H. m). 2.90 (2H, d, 
25 J=6.4 Hz), 1 .43 (1 H, t. J=5.7 Hz). 

STEP 2. 2-{4-r(2-amino- 4-bromoDhenvnamino1phenvl)ethanol 

The title compound was prepared according to the procedure described in step 2 of 
Example 28 from 2-{4-[(4-bromo-2-nitrophenyl)amino]phenyl}ethanol (step 1 ). 
H-NMR (CDCI3) 8: 7.08 (2H, d, J=8.4 Hz), 6.97-6.93 (2H, m), 6.84 (1H, dd, J=8.3, 2.2 Hz), 
6.69 (2H, d, J=8.6 Hz), 5.04 (1H, br.s), 3.80 (2H, br.s), 3.82 (2H. t, J=6.4 Hz), 2.79 (2H, t, 
J=6.4Hz). 

STEP 3. 2-r4-(5-bromo-2-et hv1-1H-benzimidazol-1-vl)phenvllethvl propionate 

The title compound was prepared according to the procedure described in step 5 of 

Example 1 from 2-{4-[(2-amino-4-bromophenyl)amino]phenyl}ethanol (step 2). 
35 MS (El) m/z 401 (M*) 

STEP 4. 2-f4-f5- bromo-2-ethvl-1 H-benzimidazol-1-vnphenvnethanol 

The title compound was prepared according to the procedure described in step 6 of 
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Example 1 from 2-[4-(5-bromo-2-ethyl-1H-benzimidazol-1-yl)phenyl]ethyl propionate (step 3). 
H-NMR (CDCI 3 ) 5: 7.90 (1H, s), 7.45 (2H, d, J=8.1 Hz), 7.26-7.30 (3H, m), 6.96 (1H, d, >8.4 
Hz), 3.98 (2H, m), 3.00 (2H, t t J=6.4 Hz), 2.78 (2H, q, J=7.6 Hz), 1.34 (3H, t, J=7.6 Hz). 
STEP 5. 2-f4-(2-ethvl-5-ohenvl-1 H-benzimidazol-1 -ynphenvllethanol 

To a solution of 2-[4-(5-bromo-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethanol (step 4, 
116 mg, 0.57 mmol) in 1,2-dimethoxyethane (DME, 6 ml) was added PhB(OH) 2 (141 mg, 1.16 
mmol), K 2 C0 3 (240 mg, 1.75 mmol) and Pd(PPh 3 ) 4 (67 mg, 0.06 mmol). This mixture was 
stirred at 95 °C for 11 h. The reaction mixture was diluted with water and extracted with 
CH 2 CI 2 (4x10 ml). The organic layer was dried (MgS0 4 ) and concentrated to give brown oil. 
This mixture was purified by Si0 2 preparative TLC (hexane / ethyl acetate = 1 / 5) to afford 52 
mg (27%) of the title compound. 
MS (El) m/z 342 (M + ) 

1 H-NMR (CDCI3) 5: 8.00 (1H, d, J=1.6 Hz), 7.65 (2H, dd, J=1.6, 8.4 Hz), 7.42-7.48 (5H, m),* 
7.32-7.35 (3H t m), 7.15 (2H, d, J=8.4 Hz), 4.00 (2H, brt), 3.01 (2H, t, J=6.5 Hz), 2.82 (2H, q, 
J=7.6 Hz), 1 .37 (3H, t, J=7.6 Hz). 

STEP ^ 2-r4-(2-ethv l-5-Dhenvl-1 H-benzimidazol-1 -ynphenvllethvl [4- 

methvlDhenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-[4-(2-ethyl-5-phenyl-1 H-benzimidazol-1 -yl)phenyl]ethanol (step 5). 
MS (ESI) m/z 540 [M + H] + , 538 [M - H]". 

1 H-NMR (CDCI3) 5: 8.00 (1H, s), 7.94 (2H, d, J=8.2 Hz), 7.65 (2H, d, J=8.6 Hz), 7.43-7.48 (3H, 
m), 7.29-7.36 (7H ? m), 7.15 (2H, d, j=8.4 Hz), 4.39 (2H, t, J=6.8 Hz), 3.01 (2H, t, J=6.4 Hz), 
2.70 (2H, q, J=7.4 Hz), 2.43 (s, 3H), 1 .35 (3H, f, J=7.6 Hz). 
EXAMPLE 358 

2-f4-f2-ETHY L-5-(5-PYRIMIDINYLMH-BENZIMIDA2QL-1-YL1PHENYUETHYL (4- 

METHYLPHENYL^SULFONYLCARBAMATE 

L 2-|4-f2-ethvl-5-(4.4.5.5-te tramethvl-1 .3.2-dioxaborolan-2-vn-1 H-benzimidazol-1 - 

vllphenvftethanol 

To a solution of 2-[4-(5-bromo-2-ethyl-1 H-benzimidazol-1 -yl)phenyl]ethanol (Example 
357 step 4, 2.5 g, 7.24 mmol) and bis(pinacolato)diboron (1.84 g, 7.24 mmol) in DMSO was 
added KOAc (2.13 g f 21.7 mmol), 1,1'-Bis(diphenylphosphino)ferrocene (241. mg, 0.43 mmol) 
and Pd(dppf)CI 2 CH 2 CI 2 (362 mg, 0.44 mmol). This mixture was stirred at 80 °C for 7 h. The 
reaction mixture was diluted with water and extracted with ethyl acetate (3 x 80 ml). The 
organic layer was washed with brine, dried (MgS0 4 ) and concentrated to give black oil. This 
mixture was purified by neutral Si0 2 chromatography eluting with hexane / ethyl acetate (1:4) 
to afford 1 .38 g (35%) of the title compound as pink solids. 
MS (El) m/z 391 [M - H] + 
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H-NMR (CDCI3) 8: 8.25 (1H, s), 7.64 (2H, dd, J=0.8, 8.1 Hz). 7.45 (2H, d, J=8.4 Hz), 7.30 
(2H, d, J=8.4 Hz), 7.08 (1H, d, J=8.1 Hz), 3.99 (2H, t, J=6.5 Hz), 3.00 (2H, t, J=6.5 Hz), 2.81 
(2H, q. J=7.6 Hz), 1 .36 (12H, s), 1 .32 (3H, t, J=7.8 Hz). 
STEP 2. 2-|4-f2-ethvl-5-^5-Dvrimidi nvlV1 H-benzimidazol-1-vllphenvltethanol 

To a solution of 2-{4-[2-ethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1W- 
benzimidazol-1-yl]phenyl}ethanol (step 1, 100 mg, 0.26 mmol) and 5-bromopyrimidine (45 mg, 
0.28 mmol) in 1 ,2-dimethoxyethane (3.5 ml) was added sat. NaHC0 3 aq. (1.2 ml) and 
Pd(PPh 3 ) 4 (60 mg, 0.05 mmol). This mixture was stirred at 70 °C for 17 h. The reaction 
mixture was diluted with water and extracted with CH 2 CI 2 (3x10 ml). The organic layer was 
dried (MgS0 4 ) and concentrated to give light brown oil. This mixture was purified by SiO z 
preparative TLC (CH 2 CI 2 / methanol = 1 0 / 1 ) to afford 45 mg (50%) of the title compound. 
MS (El) m/z 344 (M*) 

H-NMR (CDCI3) 5: 9.19 (1H, s), 9.00(2H, s), 7.99 (1H. s). 7.49 (2H, d, J=8.2 Hz), 7.31-7.42" 
(3H, m), 7.23 (1H, d, J=8.4 Hz). 4.00 (2H. q, J=6.1 Hz). 3.02 (2H. t. J=6.4 Hz). 2.83 (2H. q. 
J=7.6 Hz). 1 .39 (3H. t, J=7.6 Hz). 

STEP 2: 2-j4-f2-ethvl-5-(5-pvrim idinvn-1 H-benzimidazol-1 -yllphenvltethvl (4- 

methvlDhenvl teulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 
3 from 2-{4-[2-ethyl-5-(5-pyrimidinyl)-1H-benzimidazol-1-yl]phenyl}ethanol (step 2). 
MS (ESI) m/z 542 [M + H]*, 540 [M - H]'. 

1 H-NMR (CDCI3) 8: 9.20 (1H, s), 8.97 (2H, s), 7.30-7.42 (4H, m), 7.24 (2H. d. J= 8.2 Hz), 7.14 
(2H, d, J=8.2 Hz). 4.41 (2H. t, J=6.4 Hz), 3.03 (2H, t, J= 6.1 Hz), 2.89 (2H. q. J=7.4 Hz), 2.43 
(3H, s). 1 .34 (3H. t. J=7.4 Hz). 
EXAMPLE 359 

2-(4-f2-ETHYL-5-(4-PYRID INYLMH-BENZIMIDAZQL-1 -YL1PHENYL1ETHYL (4. 

METHYLPHENYUSULFONYLCARBAMATE 

STEP 1. 2-f4-r2-ethvl -5-(4-ovridinvlV1 H-benzimidazol-1-yllphenvltethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 358 from 4-bromopyridine hydrochloride (step 2). 
MS (El) m/z 343 (M)*. 

1 H-NMR (CDCI3) 8: 8.66 (2H, d, J=6.1 Hz), 8.07 (1H, d, J=1.2 Hz). 7.57 (2H. d, J=6.1 Hz), 
7.45-7.52 (3H. m). 7.34 (2H. d, J=8.4 Hz), 7.20 (1H, d, J= 8.4 Hz). 4.00 (2H. br.s), 3.03 (2H, t, 
J=6.6 Hz). 2.83 (2H, q. J=7.4 Hz), 1 .39 (3H, t, J=7.4 Hz). 

SUP 2. 2-f4-f2-ethvl -5-(4-pvridinvl)-1 H-benzimidazol-1 -vnphenvllethvl (4; 

methvlphenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 3 
from 2-{4-[2-ethyt-5-(4-pyridinyl)-1 H-benzimidazol-1 -yl]phenyl}ethanol (step 1). 
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MS (ESI) m/z 541 [M + H] + , 539 [M - H]\ 

H-NMR (CDCI 3 ) 5: 8.52 (2H, d, J=5.8 Hz). 8.00 (1H, s), 7.94 (2H, d. J=8.1 Hz), 7.48 (2H, d, 
J= 5.8 Hz), 7.23-7.40 (5H, m), 7.20 (2H. d, J=8.1 Hz), 7.00 (2H, d, J=8.2 Hz), 4.41 (2H, t, 
J=5.8 Hz), 3.02 (2H, t, J= 5.8 Hz), 2.76 (2H, q, J=7.4 Hz), 2.39 (3H, s), 1.32 (3H, t, J=7.4 Hz). 
EXAMPLE 360 

2-{4-r2-ETHYL-5-(3-PYRIDI NYU-1 H-BENZIMIDAZOL-1 -YLIPHENYLIFTHYI (4. 

METHYLPHENYL1SULFONYLCARBAMATF 

STEP 1 . 2-f4-f2-ethvl-5-(3-Pvridinvl^ -1H-benzimidazol-1-vnDhenvltethanQl 

The title compound was prepared according to the procedure described in step 1 of 
Example 358 from 3-bromopyridine. 
MS (El) m/z 343 (M) + . 

H-NMR (CDCI 3 )8: 8.91 (1H, d, J=1.8 Hz), 8.55-8.61 (1H, m), 8.00 (1H, s), 7.90-7.97 (1H, m), 
7.48 (2H, d, J=8.2 Hz), 7.42 (1H, d, J=8.7 Hz), 7.35 (2H, d, J=8.2 Hz), 7.21 (1H, d, J=8.4 Hz)," 
4.00 (2H, m), 3.02 (2H, t, J=6.5 Hz). 2.83 (2H, q, J=7.6 Hz), 1.92 (1H, s). 1.39 (3H, t, J=7.6 
Hz). 

S -I E £ 2, 2-(4-r2-ethvl-5-f3-Pvridin vn-1H-benzimidazol-1-vl)phenvl)ethvl (4- 

methvlDhenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 3 
from 2-{4-[2-ethyl-5-(3-pyridinyl)-1H-benzimidazol-1-yl]phenyl}ethanol (step 1). 
MS (ESI) m/z 541 [M + H]\ 539 [M - H]\ 

1 H-NMR (CDCI3) 8: 8.76 (1H. s), 8.63 (1H, m), 7.87-8.01 (4H, m). 7.22-7.50 (6H, m), 7.23- 
7.40 (5H. m), 7.16 (2H, d, J=8.2 Hz). 7.00 (1H. d. J=8.2 Hz). 4.42 (2H, br.s), 3.01 (2H. br.s), 
2.74 (2H. q, J=7.4 Hz), 2.43 (3H, s), 1.31 (3H.1, J=7.4 Hz). 
EXAMPLE 361 

2-(4-r2-ETHY L-5-(2-PYRIDINYL)-1H-BENZIMIDAZOL.1-YUPHENYL\ETHYt (4. 

METHYLPHENYL1SULFONYLCARBAMATE 

STEP 1 . 244-f2-ethvl-5- (2-Dvridinvl V 1 M-benzimirtazol-1 -vnphenvltethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 358 from 2-bromopyridine. 
MS (El) m/z 343 (M) + . 

H-NMR (CDCI3) 8: 8.70 (1H, dd. J=1.5, 5.3 Hz). 8.32 (1H, d, J=1.5 Hz), 8.00 (1H, dd, J=1.5, 
8.4 Hz), 7.76-7.80 (2H. m), 7.48 (2H. d, J=8.2 Hz). 7.35 (2H, d, J=8.2 Hz). 7.16-7.23 (2H, m), 
3.93-4.05 (2H, m), 3.01 (2H, t, J=6.6 Hz). 2.83 (2H. q, J=7.6 Hz), 1.91 (1H. s), 1.38 (3H, t, 
J=7.6 Hz). 

STEP Z: 2-(4-r2-ethv l-5-(2-pvridinvl)-1 H-benzimidazol-1 -yllohenvltethvl {A- 

methvlphenvOsulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 3 
from 2-{4-[2-ethyl-5-(2-pyridinyl)-1H-benzimidazol-1-yl]phenyl}ethanol (step 1). 
MS (ESI) m/z 541 [M + H]\ 539 [M - H]". 

H-NMR (CDCI 3 ) 8: 8.68 (1H, d, J=4.6 Hz), 8.31 (1H, s), 7.88-7.98 (3H, m), 7.73-7.82 (2H, m), 
7.17-7.26 (5H, m), 7.07-7.17 (3H, m), 4.29 (2H, t, J=6.3 Hz), 2.90 (2H, t, J=6.4 Hz), 2.73 (2H, 
q, J=7.6 Hz), 2.36 (3H, s), 1 .28 (3H, t, J=7.6 Hz). 
EXAMPLE 362 

2-M-f2-ETHYL-5-(4-PYRID INYLMH-BENZlMIDAZOL-1-YL1PHENYLlETHYI (4. 

METHYLPHENYL1SULFONYLCARBAMATF 

STEP 1 . 2-{4-f2-ethvl-5-( 1 -methvl-1 H -pvrazol-4-vl 11 H-benzimidazol-1 -vIlDhenvDethanol 

The title compound was prepared according to the procedure described in step 1 of 
Example 358 from 4-bromo-1-methyl-1H-pyrazole (Huettel et al., Liebigs Ann. Chem., 1955, 
593, 179). 

MS (El) m/z 343 (M*) 

1 H-NMR (CDCI3) 5: 7.86 (1H, s), 7.78 (1H, s), 7.46 (2H, d, J=8.4 Hz), 7.28 - 7.35 (3H, m), 7.09 
(2H, d, J=8.2 Hz), 3.99 (2H, m), 3.01 (2H, t, J=6.4 Hz), 2.81 (2H, q. J=7.6 Hz), 1.36 (3H, t, 
J=7.6 Hz). 

— "L — 2-{4-f2-ethvl-5-(1 -methvl -1 H-pvrazol-4-v))-1 /-/-benzimidazol-1 -vllphenvltethvl (4^ 
methvlDhenvOsulfonvlcarbamate 

The title compound was prepared according to the procedure described in Example 3 

from 2-{4-[2-ethyl-5-(1-methyl-1H-pyrazol-4-yl)-1H-benzimidazol-1-yl]phenyl}ethanol (step 1). 
MS(ESI) m/z 544 [M + H]*, 542 [M - H]". 

1 H-NMR (CDCI3) 8: 7.95 (1H, s), 7.92 (1H, s): 7.86 (4H, m), 7.77 (1H, s), 7.62 (1H, s), 7.24- 
7.40 (7H, m), 7.06 (21 H, d, J=7.7 Hz), 4.39 (2H, t, J=6.0 Hz), 3.97 (3H, s), 3.02 (2H, q, J=6.3 
Hz). 2.78 (2H, q, J=7.4 Hz), 2.44 (3H. s), 1 .35 (3H, t, J=7.4 Hz). 
EXAMPLE 363 

2-l4-f6-CHLORC3-2-r3-QX O-3-(1-PYRROLIDINYL^PROPYL1-5-rrRIFLUOROMETHYL^-1H- 
BENZIMIDAZOL-1 -YL1PHE NYDETHYL (4-METHYLPHENYDSULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate 
(Example 339, step 2) and 4-oxo-4-(1-pyrrolidinyl)butanoic acid (McCasland; Proskow, J. Org. 
Chem., 1957, 22, 122.). 
m.p.: 98-105 'C. 

IR (KBr) v: 2875, 1747, 1624, 1517, 1400. 1346, 1130, 1085 cm" 1 
MS (ESI) m/z: 663 (MH*), 661 ([M-H]") 

1 H-NMR (CDCI3) 5: 8.08 (1H, s), 7.92 (2H, d, J=8.2 Hz), 7.22-7.36 (7H, m), 4.38 (2H, t, J=6.6 
Hz), 3.49 (2H, t, J=6.8 Hz), 3.43 (2H, t, J=6.8 Hz), 2.97-3.07 (4H, m). 2.88 (2H, m), 2.44 (3H, 
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s), 1.94-1.98 (2H, m), 1.82-1.86 (2H, m). 
EXAMPLE 364 

2-(4-r6-CHLORO-2-r3-OXO-3-M-PIPERIDINYL)PROPYL1-5-(TRIFLUOROMETHYL)-1H- 
BENZIMIDAZOL-1-YL1PHENYUETHYL (4-METHYLPHENYIJSULFONYLCARBAMATE 
5 The title compound was prepared according to the procedure described in Example 

339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate 
(Example 339, step 2) and 4-ox0-4-(1-piperidinyl)butanoic acid (Becker, Frederick F.; Banik, 
Bimal K., Bioorg. Med. Chem. Lett., 1998, 20, 2877). 
m.p.: 210 *C. 

10 IR(KBr)v: 1753, 1649, 1515, 1433, 1406, 1366, 1161, 1118, 1091 cm -1 

MS (ESI) m/z: 677 (MH + ), 675 ([M-HT) 
Jj H-NMR (CDCI 3 ) 5: 8.14 (1H, s), 7.78 (2H, d f J=8.4 Hz), 7.47-7.56 (4H, m), 7.42 (2H, d, J=8.4 

Hz), 7.31 (1H, s), 4.29 (2H, t, J=6.6 Hz), 3.37-3.40 (4H, m), 2.92-2.99 (6H, m), 2.36 (3H, s),* 
J/j 1 .50-1 .56 (4H, m), 1 .35-1 .36 (2H, m). 

m 15 EXAMPLE 365 

JV 2-l4-f6-CHLORO-2-r3-(2-OXO-1-PYRROLIDINYL)PROPYL1-5-(TRIFLUOROMETHYL)-1H- 
^ BENZIMIDAZOL-1 -YL1PHENYDETHYL (4-METHYLPHENYUSULFONYLCARBAMATE 

N* The title compound was prepared according to the procedure described in Example 

H 339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyt]amino}phenyl)ethyl acetate 

|T| 20 (Example 339, step 2) and 4-(2-oxo-1-pyrrolidinyi)butanoic acid (Miyano, Seiji; Fujii, 

O Shinichiro; Yamashita, Osamu; Toraishi, Naoko; Sumoto, Kunihiro, J. Heterocycl. Chem., 

r " 1982, 19, 1465). 

m.p.: 85-90 °C. 

IR(KBr)v: 1745, 1624, 1517, 1433, 1348, 1299, 1161, 1130, 1085 cm -1 
25 MS (ESI) m/z: 663 (MH + ), 661 ([M-H]') 

1 H-NMR (CDCI 3 ) 5: 8.09 (1H, s), 7.91 (2H, d, J=8.5 Hz), 7.19-7.33 (7H, m), 4.42 (2H, t, J=6.0 
Hz), 3.38 (2H, t, J=7.0 Hz), 3.27 (2H, t, J=7.0 Hz), 3.00 (2H, t, J=6.0 Hz), 2.70-2.75 (2H, m), 
2.42 (3H, s), 2.37-2.40 (2H, m), 1 .93-2.04 (4H, m). 
EXAMPLE 366 

30 2-(4-r6-CHLQRO-2-r3-(2-OXO-1-PIPERIDINYL)PROPYL1-5-(TRIFLUOROMETHYLV1H- 
BENZiMIPAZOL-1-YL1PHENYL)ETHYL (4-METHYLPHENYL1SULFONYLCARBAMATE 

The title compound was prepared according to the procedure described in Example 
339 from 2-(4-{[2-amino-5-chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate 
(Example 339, step 2) and 4-(2-oxo-1-piperidinyl)butanoic acid (Miyano, Seiji; Fujii, Shinichiro; 

35 Yamashita, Osamu; Toraishi, Naoko; Sumoto, Kunihiro, J. Heterocycl. Chem., 1982, 19, 
1465). 

m.p.: 98-105 'C. 
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IR (KBr) v: 1745, 1618. 1433, 1348. 1301, 1230, 1161. 1130. 1085 cm" 1 
MS (ESI) m/z: 677 (MH*). 675 ([M-H]') 

H-NMR (CDCIs) 5: 8.08 (1H. s), 7.89 (2H. d. J=8.0 Hz). 7.16-7.29 (7H. m). 4.40 (2H, t, J=5.9 
Hz). 3.35 (2H. t, J=7.2 Hz). 3.25-3.27 (2H. m). 2.98 (2H, t. J=5.9 Hz). 2.73 (2H. t. J=7.2 Hz). 
5 2.35-2.40 (5H. m). 1 .92-1 .99 (2H, m). 1 .73 -1 .76 (4H. m) . 
EXAMPLE 367 

/V-ir(2-l4-f6-CHLQRO-7-(1-HYDROXYF THYLV5-^TRIFLUORQMFTHYI )-l N. 
BENZIMIDAZOI -1-YI ]P HENYL)ETHYL)AMINQlCARBONYL^-4- 
METHYLBENZENESULFONAMIDF 
10 step 1 . 1-r6-chloro-H4- (2-chloro ethyl ) p^^ 

The title compound was prepared according to the procedure described in Example 
O 339, step 3 & Example 1 . step 5 from 4-chloro-/V 2 -[4-(2-chloroethyl)phenyl]-5-(trifluoromethyl)- 

^ 1 ,2-benzenediamine and lactic acid. 

SI 1 H-NMR (CDCI 3 ) 5: 8.14 (1H, s). 7.49 (2H. d, J=8.2 Hz), 7.37 (2H. d, J=8.2 Hz), 4.90-4.96(1 H. 

5 15 m) « 3 83 < 2H - *• J=6 8 H2 >. 3-75 (1H. d. H=8.1 Hz), 3.22 (2H, t, J=6.8 Hz), 1.57 (3H, d, J=6 9 

f t ; Hz). 

'f ^ ^ /V-ff(2-{4-r6-chloro-2-M-hvdmx V ethvlV5-rtrifl uoromethvlU1Ay.benzimid a7 nl-l- 

Vllphenvl)ethvl)amino1ca rbonv»-4-mflthvlbenzenesulfonamide 
O Tne trt| e compound was prepared according to the procedure described in Example 1 

Nj 20 from 1-[6-chloro-1-[4-(2-chloroethyl)phenyl]-5-(trifluoromethyl)-1H-benzimidazol-2-yl]ethanol 

O (stepl). 

y> m.p.:220 - C. 

IR(KBr)v: 3348, 1706, 1533. 1519, 1434, 1344. 1328. 1126 cm" 1 

MS (ESI) m/z: 581 (MH + ). 579 ([M-H] ) 

25 1 H-NMR (CDCI3) 8: 8.23 (1H, s). 7.78 (2H. d. J=8.1 Hz). 7.32-7.50 (7H. m). 6.58 (1H, br.s). 
5.66 (1H. br.s). 4.78 (1H. br.s). 3.30-3.32 (2H. m). 2.79-2.82 (2H. m), 2.34 (3H, s), 1.51 (3H, 
d. J=6.8 Hz). 
EXAMPLE 368 

A/-ir(2^4-f2-ACETYL-6-C HLORO-5-fTRIFLUOROMETHYLV1H-BENZIMIDAZOL-1- 
30 YL1PHENYUETHYL)AMINQ1 CARB0NYL;-4-METHYLBEN7ENESULF0NAMIDF 

L 1 -r6-chloro-1 -r4-(2-chloroethvl)Dhenvl l-5-(trifluoromethvl)-1 H-benzimidazol-2- 

vllethanone 

A solution of 1-[6-chloro-1-[4-(2-chloroethyl)phenyl]-5-(trifluoromethyl)-1H- 
benzimidazol-2-yl]ethanol (Example 367, step 1, 400 mg, 1 mmol) in CH 2 CI 2 was added 
35 Mn02 (2.7 g, 32 mmol) . The mixture was stirred at room temperature for 24 h. This was 
directly purified by flash column chromatography eluting with hexane/ethyl acetate (4:1) to 
afford 350 mg (88%) of the title compound as white solids. 
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H-NMR (CDCI3) 8: 8.31 (1H, s), 7.44 (2H, d, J=8.1 Hz), 7.23-7.28 (3H, m) t 3.82 (2H, t, J=7.3 
Hz), 3.21 (2H, t, J=7.3 Hz), 2.80 (3H, s). 

^2 L A/-{rf2-(4-r2 -acetvl-6-chloro-5-arifluoromethvn-1H-benzimidazQl-1- 

vnphenvl)ethvnamino 1carbonvlV4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in Example 1 
from 1 -[6-chloro-1 -[4-(2-chloroethyl)phenyl]-5-(trifIuoromethyl)-1 H-benzimidazol-2-yl]ethanone 
(step 1) 
m.p.: 225 'C. 

IR (KBr) v: 3350, 1697, 1519, 1326, 1294, 1134, 1083 cm" 1 
MS (ESI) m/z: 579 (MH + ), 577 ([M-H]") 

1 H-NMR (CDCI3) 5: 8.31 (1H f s), 7.74 (2H, d, J=8.4 Hz), 7.21-7.39 (7H, m), 6.70 (1H, br.s), 
3.55-3.62 (2H f m), 2.94 (2H, t, J=7.2 Hz), 2.81 (3H, s), 2.40 (3H, s). 
EXAMPLE 369 

/V-ir(2-f4-r6-CHLORO-2-M- HYDROXY-1-METHYLETHYL)-5-(TRIFLUQROMETHYLV1H. 

BENZIMIDA ZOL-1-YL1PHENYL)ETHYL)AMINQ1CARBONYU-4- 

METHYLBENZENESULFONAMIDE 

ste P 1 - 2-r6-chloro-1-f4-(2-chlor oethvl)phenvl1-5-arifluoromethvl)-1H-benzimidazoi-2-^1-^ 

propanol 

The title compound was prepared according to the procedure described in Example 
339, step 3 & Example 1, step 5 from 2-hydroxyisobutyric acid and 4-chloro-A/ 2 -[4-(2- 
chloroethyl)phenyl]-5-(trifluoromethyl)-1,2-benzenediamine. 

1 H-NMR (CDCI3) 8: 8.13 (1H, s), 7.46 (2H, d, J=8.2 Hz), 7.34 (2H, d, J=8.2 Hz), 7.00 (1H, s), 

3.84 (2H, t, J=7.0 Hz), 3.38 (1H, s), 3.22 (2H, f, J=7.00 Hz), 1.53 (6H, s). 

step 2. A/4K2-M-r6-chloro-2-n -hyd ros H-benzimidazol-1- 

vnphenvl) ethvl)amino1carbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in Example 1 
from 2-[6-chloro-1-[4-(2-chloroethy^ 
propanol (step 1). 

H-NMR (CDCI3) 5: 8.13 (1H, s), 7.73 (2H, d, J=8.2 Hz), 7.30-7.39 (6H, m), 6.99 (1H, s), 6.68 
(1H, br.s), 3.55-3.66 (2H, m), 2.95 (2H, t, J=6.6 Hz), 2.42 (3H, s), 1.13 (6H, d, J=6.2 Hz). 
EXAMPLE 370 

A/-(r(2-(4-r6-CHLORO-2-(1 -HYDROXY-1-METHYLETHYL)-5-(TRIFLUOROMETHYL)-1H- 

BENZIM1DAZOL-1-YL1PHENYL1ETHYUAMINQ1CARBONYLV4- 

METHYLBENZENESULFONAMIDE MONO P-TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 231 from 

N-{[(2-{4-[6-chloro-2-(1 -hydroxy-1 -methylethyl)-5-(trifluoromethyl)-1 H-benzimidazol-1 - 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesuifonamide (Example 369). 
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m.p.: 146-150 *C. 

IR(KBr)v: 1685, 1515, 1448, 1340, 1124, 1089, 1010 cm- 1 
EXAMPLE 371 

A/-(1-f6-CHLORO-1-r4-/?-farf4-METHYI PHENYUSULFQNYL1AMINO} 

CARBONYL)AMIN01ETHYI.>PHENYLWS-^T RIFLUOROMETHYLV1H-RFN7IMIDAZOL-2- 
YLIETHYLIACETAMIDF 

step 1 " — 1.1-d'methYlethyl — 1 -f6-chloro-1 -r4-(2.hvdmxvftt hvl)Dhen V n-5-rtrifluor 0 methvn-i H- 
benzimidazol-2-vnethvlcarbamate 

The title compound was prepared according to the procedure described in Example 
339, step 3 & Example 1, step 5 from N-(?erf-butoxycarbonyl)-alanine and 2-(4-{[2-amino-5- 
chloro-4-(trifluoromethyl)phenyl]amino}phenyl)ethyl acetate (Example 339, step 2). 
MS (El) m/z: 483 (M*) 

H-NMR (CDCI 3 ) 5: 8.12 (1H, s), 7.50 (2H, d, J=8.6 Hz). 7.35-7.37 (2H, m). 7.24 (1H, s), 5.46- 
(1H, br.s), 4.92-4.98 (1H, m), 3.95-4.02 (2H, m), 3.00 (2H, t, J=6.5 Hz), 1.43 (3H s) 1 40 (9H 
s). 

step 2. 1,1-dimethvlethvl l-fe-chloro-l-^- ^ -rarM-methylDhenvltetjIfnnvllaminn} 
carbonvl)aminolethvl>phenvl)-5-(triflu 0 rn m eth V l)-1H-henzimidazol-2-vllethvlcarbam a te 

The title compound was prepared according to the procedure described in Example 1 
from 1 ,1-dimethylethyl 1 -[6-chloro-1 -[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1 H- 
benzimidazol-2-yl]ethylcarbamate (step 1 ) 

1 H-NMR (CDCI3) 5: 8.13 (1H, s), 7.79 (2H, d, J=8.2 Hz). 7.15-7.35 (7H. m). 6.50 (1H, br.s), 
5.55 (1H. d. J=8.6 Hz). 4.88-4.93 (1H, m), 3.46-3.52 (2H, m), 2.87-2.96 (2H, m), 2.41 (3H, s), 
1.40(12H. s). 

^ ^ A/-W2-M-r2-( 1 •aminoethv n-6-chloro-5-rtrifluoromethy|)-1 H-benzimirla^nl-l - 

ynphenyllethvDaminolc arbonvlM-methvlbenzenesulfonamide 

A solution of 1,1-dimethylethyl 1-[6-chloro-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5-(trifluoromethyl)-1H- 
benzimidazol-2-yl]ethylcarbamate (step 2, 190 mg, 0.28 mmol) in CH 2 CI 2 (2 ml) was added 
trifluoroacetic acid (1 ml) and stirred at room temperature for 2 h. The mixture was added 
water (10 ml) and extracted with CH 2 CI 2 (20 ml). The organic layer was washed with brine (10 
ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash 
column chromatography eluting with CH 2 CI 2 /MeOH (10:1/5:1) to afford 160 mg (99%) of the 
title compound as white solids. 
MS (ESI) m/z: 580 (MH*). 578 ([M-H]') 

step 4.A/-{1-f6-chloro-1-f4-l2-r(frf4-methvl ohenvl^sulfonvnaminok:arbonvl^minnl 
ethvl>phenvl)-5-arifluor omethvlV1H-benzimidazol-2-vnethvl>acetamide 

A mixture of /V-{f(2-{4-[2-(1-aminoethyl)-6-chloro-5-(trifluoromethyl)-1H- 



-342- 



benzimidazol-1-yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamicle (step 3, 100 
mg, 0.17 mmol) in CH 2 CI 2 (12 ml) was added acetyl chloride (0.01 ml, 0.18 mmol) and stirred 
at room temperature for 5 h. The mixture was added water (10 ml) and extracted with CH 2 CI 2 
(20 ml). The organic layer was washed with brine (10 ml), then dried (Na2S04). After 
removal of solvent, the crude product was purified by flash column chromatography eluting 
with CHzClz/MeOH (10:1) to afford 59 mg (53%) of the title compound as white solids. 
MS (ESI) m/z: 622 (MH*), 620 ([M-H]") 

1 H-NMR (CDCI 3 ) 6: 8.14 (1H, s), 7.80 (2H, d, J=8.2 Hz). 7.25-7.40 (7H, m), 7.00 (1H, br.s), 
6.03 (1H, br.s). 5.15-5.20 (1H, m), 3.43-3.68 (2H, m), 2.88-2.98 (2H, m), 2.39 (3H, s), 1.96 
(3H. s). 1.51 (3H, d, J=6.9 Hz). 
EXAMPLE 372 

A/-{1-r6-CHLORO-1-(4-f2- f((r(4-METHYLPHENYL^SULFONYLlAMINr>} 

CARBONYL)AlvllNOlETHYUP HENYL^-5-fTRIFLUOROMETHYL)-1H-BENZIMIDAZOL-2- 
YL1ETHYDACETAMIDE MONO P-TOLUENESULFONIATF 

The title compound was prepared according to the procedure described in Example 
231 fr ° m /V-{1-[6-chloro-1-(4-{2-[({[(4- 

methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)-5-(trifluoromethyl)-1H- 
benzimidazol-2-yl]ethyl}acetamide (Example 371). 
m.p.: 135-142 *C. 

IR (KBr) v: 3267, 1676, 1517, 1456, 1236, 1163, 1 122, 1010 cm" 1 
EXAMPLE 373 

2-{4-r2-ETHYL-5-tPHENY LCARBONYL0-1 rt-BENZIMIDAZOL-1 -YLJPHENYL1ETHYL (4- 
METHYLPHENYDSULFONYLCARBAMATF 

step 1 . (3-amino-4-/r4-r2-hvdroxveth y|)Dhenvnamino>DhenvlVDhenvl)methanone 

The title compound was prepared according to the procedure described in Example 
78 from (4-chloro-3-nitrophenyl)(phenyl)methanone. 

H-NMR (CDCI3) 5: 7.77 (2H, d, J=6.9 Hz), 7.42-7.55 (3H, m), 7.36 (1H, s), 7.14-7.25 (4H, m), 
6.97 (2H, d, J=8.5 Hz), 5.64 (1H, s), 3.83-3.89 (2H, m), 3.64 (2H, br.s), 2.84 (2H, t, J=6.6 Hz), 
1.47 (1H, br.s). 

step 2. (2-ethvl-1-r4-(2-hvdroxvethvl Vhenvn-1 H-benzimidazol-5-vWphenvnmethanone 

The title compound was prepared according to the procedure described in Example 1 
from (3-amino-4-{t4-(2-hydroxyethyl)phenyl]amino}phenyl)(phenyl)methanone (step 1.). 
1 H-NMR (CDCI3) S: 8.21 (1H, s), 7.80-7.84 (3H, m), 7.44-7.57 (5H, m). 7.27-7.34 (2H, m), 
7.18 (1H. d. J=8.4 Hz). 3.98-4.03 (2H, m), 3.02 (2H, t, =6.3 Hz). 2.81 (2H, q, J=7.6 Hz), 1.89 
(1H. t, J=5.4 Hz). 1.37 (3H, t. J=7.6 Hz). 

§*§B 1 2-f4-f2-ethvl -5-fohenvlcarbonvl V 1 rt-benzimidazol-1 -vllphenvDethvl (4- 

meth ylphen vl teulfonvlcarbamate 
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The title compound was prepared according to the procedure described in Example 3 

from {2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimida2ol-5-yl}(phenyl)methanone (step 2). 
MS (ESI) m/z: 568 (MH*), 566 ([M-H]") 

1 H-NMR (CDCI 3 ) 8: 8.21 (1H, s), 7.92 (2H, d, J=8.4 Hz), 7.79-7.84 (3H, m), 7.44-7.58 (3H, m), 
7.23-7.36 (6H, m), 7.15 (1H, d, J=8.6 Hz), 4.37 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.6 Hz), 2.79 
(2H, q, J=7.6 Hz), 2.42 (3H, s), 1 .34 (3H, t, J=7.6 Hz). 
EXAMPLE 374 

2-l4-f2-ETHYL-5-(PHENY LCARBQNYLn-1H-BENZIMIDAZOL-1-YL1PHENYQETHYL (A- 
METHYLPHENYDSULFONYLCARBAMATE MONO P-TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from 2-{4-[2-ethyl-5-(phenylcarbonyl)-1H-benzimidazol-1-yl]phenyl}ethyl (4- 
methylphenyl)sulfonylcarbamate (Example 373). 
m.p.: 102-107 *C. 

IR(KBr)v: 1747, 1654, 1517, 1448, 1033, 1008 cm" 1 
EXAMPLE 375 

A/-W2-M-r2- ETHYL-5-(PHENYLCARBONYLMH-BENZIMIDAZOL-1- 
YLIPHENYL IETHYUAMINOICARBONYLM-METHYLBENZENESULFONAMIDE 

L A/-(r(2-(4-r2-ethyl-5-rrjhenvlcarbonvlV1H-benzimidazol-1- 

vnphenvl)ethvl)aminolcarbonvl)-4-methvlbenzenesulfonamide 

The title compound was prepared according to the procedure described in Example 
78 from {2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1 H-benzimidazol-5-yl}(phenyl)methanone 
(Example 373, step 2). 
MS (ESI) m/z: 567 (MH*), 565 ([M-H]') 

H-NMR (CDCI3) 8: 8.20 (1H, s), 7.72-7.83 (5H, m), 7.28-7.60 (9H, m). 7.15 (1H. d, J=8.6 Hz), 
6.74 (1H, br.s), 3.59 (2H, m). 2.94 (2H, t, J=7.1 Hz), 2.82 (2H, q, J=7.4 Hz), 2.39 (3H, s), 1.35 
(3H, t, J=7.4 Hz). 
EXAMPLE 376 

N-flY2-l4-f2- ETHYL-5-(PHENYLCARBQNYL)-1 H-BENZIMIDAZOL-1- 

YL1PHENYL lETHYL)AMINQlCARBONYLl-4-METHYLBENZENESULFONAMIDE MONO P- 
TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 
231 from /V-{[(2-{4-[2-ethyl-5-(phenylcarbonyl)-1H-benzimidazol-1- 

yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Example 375). 
m.p.: 198 'C. 

IR(KBr) v: 1697, 1660, 1596, 1519, 1446, 1319, 1035 cm' 1 
EXAMPLE 377 
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2-(4-r2-fWACETYI ^MINOV 

BENZIMIDAZOL-1-YL1PHENYL1ETHYL (4-METHYLPHENYUSULFQNYLCARBAMATE 
STEP 1. 2-(4-r6-chloro-2-(1- chloro-1-methvlethvn-5-arifluoromethvn-1H-be 
vllphenvDethvt acetate 

5 To a solution of 2-{4-[6-chloro-2-(1 -hydroxy- 1 -methylethyl)-5-(trifiuoromethyl)-1 H- 

benzimidazol-1-yl]phenyl}ethyf acetate (300 mg, 0.68 mmol) in dichloromethane (15 ml) was 
added thionyl chloride (0.07 ml, 1.02 mmol) and the reaction mixture was refluxed overnight. 
The reaction mixture was poured into water (10 ml) and the mixture was extracted with 
dichloromethane (30 ml). The organic layer was washed with brine (10 ml), then dried 
10 (Na 2 S0 4 ). The solvent was removed to give 273 mg (87%) of the title compound as white 
amorphous. 
MS (El) m/z: 458 (M* ) 

STEP 2. 2-f4-r2-(1-azido-1-m ethvleth^^^ 
yllphenvllethvl acetate 
A mixture of 2-{4-[6-chloro-2-(1-chloro-1-m^ 

yl]phenyl}ethyl acetate (step 1 f 273 mg, 0.68 mmol), sodium azide (88 mg, 1.36 mmol), Kl 
(112 mg, 0.68 mmol) in DMF (8 ml) was stirred under nitrogen at room temperature for 5.5 h. 
The reaction mixture was poured into water (5 ml) and the aqueous mixture was extracted 
with ethyl acetate(30 ml). The organic layer was washed with water (5 ml) and brine (10 ml), 
then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash column 
chromatography eluting with hexane/ethyl acetate (2/1) to afford 133 mg (42%) of the title 
compound as yellow oil. 
MS (El) m/z: 465 (M + ) 

1 H-NMR (CDCI 3 ) 5: 8.17 (1H, s), 7.46 (2H, d, J=8.4 Hz), 7.35 (2H, d, J=8.4 Hz), 7.02 (1H, s), 
4.39 (2H, t, J=7.0 Hz), 3.09 (2H, t, J=7.0 Hz), 2.08 (3H, s), 1.70 (6H, s). 

STEP 3. 2-l4-r2- M-amino-1-methvleth^ 
yllDhenvDethvl acetate 

A mixture of 2-{4-[2-(1 -azido-1 -methylethyl)-6-chloro-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
yl]phenyl}ethyl acetate (step 2, 133 mg, 0.28 mmol) and Lindlar catalyst (13 mg) in methanol 
(5 ml) was stirred under H 2 atmosphere at room temperature for 2.5 h. The catalyst was 
removed by filtration through a pad of celite and the filtrates were concentrated to give the title 
compound as yellow oil (121 mg, 98%). 
MS (El) m/z: 439 (M + ) 
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STEP 4. 2-(4-f2-f1-(acetvlamino)-1-methvlethvn-6-chloro-5-(trifluoromethvn-1H-benzimidazol 



-345- 



1-vHphenvltethvl acetate 

To a solution of 2-{4-[2-(1-amino-1-methylethyl)-6-chloro-5-(trifluoromethyl)-1H-benzimidazol- 
1-yl]phenyl}ethyl acetate (step 3, 121 mg, 0.27 mmol) in dichloromethane (5 ml) was added 
acetyl chloride (0.02 ml, 0.3 mmol). The reaction mixture was stirred at room temperature for 
7 h. To the reaction mixture was added water (5 ml) and the aqueous mixture was extracted 
with dichloromethane (30 ml). The organic layer was washed with water (5 ml) and brine (10 
ml), then dried (Na 2 S0 4 ). After removal of solvent, the crude product was purified by flash 
column chromatography eluting with CHaCl^methanol (10/1) to afford 76 mg (57%) of the title 
compound as white amorphous. 
MS (El) m/z: 481 (M + ) 

1 H-NMR (CDCI 3 ) 8: 8.14 (1H, s), 7.42 (2H, d, J=8.2 Hz), 7.28 (2H, d, J=8.4 Hz), 6.91 (1H, s), 
4.38 (2H, t, J=6.6 Hz), 3.07 (2H, t, J=6.6 Hz), 2.06 (3H, s), 1.75 (6H, s), 1.68 (3H, s). 

STEP 5. /V-(1-r6-chloro-1-f4-(2-hvdro x vethvl^Dhenvn-5-ftrifluoromethvl)-1H-benzimidazol-2-vl]- 
1 -methvlethvllacetamide 

The title compound was prepared according to the procedure described in step 6 of Example 

1 2-{4-[2-[1-(acetylamino)-1-methylethyl]-6-chloro-5-(trifluoromethyl)-1H-benzimidazol-1- 
yl]phenyl}ethyl acetate(step 4). 

1 H-NMR (CDCI3) 5: 8.13 (1H, s), 7.44 (2H, d, J=8.4 Hz). 7.27 (2H, d, J=8.4 Hz), 6.92 (1H. s), 
5.95 (1H, br.s), 3.98 (2H, t, J=6.4 Hz), 2.99 (2H, t, J=6.4 Hz), 1.68-1.75 (9H. m). 

STEP 6. 2-M-r2-ri-(aceMaminol1-rr ^thvle^ 
1 -vllPhenvllethvl (4-m ethvlDhenvnsulfonvlcarbamata 

The title compound was prepared according to the procedure described in Example 3 from N- 
{1 -[6-chloro-1 -[4-(2-hydroxyethyl)phenyl]-5-(trifluoromethyl)-1 H-benzimidazol-2-yl]-1 - 
methylethyl}acetamide (step 5). 
MS (ESI) m/z: 637 (MH*), 635 ([M-H] ) 

H-NMR (CD3OD) 8: 8.04 (1H, s), 7,83 (2H, d, J=8.4 Hz), 7.45 (2H, d, J=8.4 Hz), 7.34 (2H, d, 
J=8.5 Hz), 7.26 (2H, d, J=8.5 Hz), 6.93 (1H, s), 4.32 (2H, t, J=6.4 Hz), 3.02 (2H, t, J=6.4 Hz), 
2.37 (3H, s), 1.75 (6H, s), 1.53 (3H, s). 

EXAMPLE 378 

2-{4-f2-ri-(ACETYLAMINO W1-METHYLETHYL1-6-CHLORQ-5-(TRIFLUOROMETHYLU1H- 
BENZIMIDAZOL-1 -YL1PHE NYLIETHYL (4-METHYLPHENYUSULFONYLCARBAMATF P- 
TOLUENESULFONATE 

The title compound was prepared according to the procedure described in Example 231 from 
N-{[(2-{4-r6-chloro-2-[1 -(methyloxy)ethyl]-5-(trifluoromethyl)-1 H-benzimidazol-1 - 
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yl]phenyl}ethyl)amino]carbonyl}-4-methylbenzenesulfonamide (Example 377) 
IR(KBr) v: 1751, 1508, 1450, 1340, 1161, 1122 cm" 1 

EXAMPLE 379 

5 6-CHLORO-2-ETHYL-1-(4-f2-rMETHYL((f(4-METHYLPHENYL)SULFQNYL1AMlNO) 
CARBONYUAMINQ1ETHYL)PHENYL)-1H-BENZIMIDAZOLE-5-CARBOXAMIDE 
STEP 1 . 2-(4-r5-(aminocarbonvl)-6-chloro-2-ethvl-1 H-benzimidazol-1 -vllphenvitethvl 
methanesulfonate 

A mixture of 6-chloro-2-ethyl-1-[4-(2-hydroxyethyl)phenyl]-1H-benzimidazole-5-carboxamide 
10 (Example 111, step 4, 500 mg, 1 .45 mmol), triethylamine (293 mg, 2.90 mmol) and 

methansulfonyl chloride (322 mg, 2.9 mmol) in dichloromethane (20 ml) was stirred at room 
temperature for 6 h. The reaction mixture was poured into water, and extracted with 
dichloromethane (50 ml). The organic layer was washed with brine (50 ml), then dried 
(Na 2 S0 4 ). After removal of solvent, the crude product was purified by TLC with hexane/ethyt 
1 5 acetate (1 :1) to afford 304 mg (50%) of the title compound as white solids. 
MS (ESI) m/z: 422 ([M+H] + ). 

1 H-NMR (CDCI 3 ) 5: 7.54 (1 H, s), 7.44 (2H, d, J=8.3 Hz), 7.29 (2H, d, J=8.3 Hz), 7.1 3 (1 H, s), 
3.82 (2H, t, J=7.0 Hz), 3.19 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1 .35 (3H, t, 
J=7.6 Hz). 

20 

STEP 2. 6-chloro-2-ethvl-1 -(4-f2-(methvlamino)ethvl]phenvl)-1 H-benzimidazole-5- 
carboxamide 

A mixture of 2-{4-[5-(aminocarbonyl)-6-chloro-2-ethyl-1H-benzimidazol-1-yl]phenyl}ethyl 
methanesulfonate (step 1, 304 mg, 0.72 mmol), a solution of methyl amine (40% in methanol, 

25 10 ml) and water (5 ml) in a sealed tube was heated overnight at 100 °C. The reaction 

mixture was partitioned between dichloromethane (30 ml) and water (30 ml). The organic 
phase was separated and the aqueous phase was extracted with dichloromethane (50 ml). 
The combined organic phases were washed with brine (50 ml) and dried (Na 2 S0 4 ). After 
removal of solvent, the crude product was purified by TLC with dichloromethane/methanol 

30 (10:1) to afford 154 mg (60%) of the title compound as yellow solids. 

1 H-NMR (CDCI3) 5: 7.54 (1H, s), 7.43 (2H, d, J=8.2 Hz), 7.29 (2H, d t J=8.2 Hz), 7.12 (1H t s), 
3.62 (2H, t, J=7.0 Hz), 3.01 (2H, t, J=7.0 Hz), 2.82 (6H, s), 2.75 (2H, q, J=7.6 Hz), 1.34 (2H, t, 
J=7.6 Hz). 
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STEP 3. 6-chloro-2-ethvl-1-(4-(2-rmethvl((f(4- 

methvlDhenvnsulfonvl1amino)carbonvl)amino1ethvl)phenvn-1/-/-benzimidazole-5-carboxamide 
The reaction was carried out according to the procedure described in step 10 of Example 1 
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from 6-chloro-2-ethyl-1 -{4-[2-(methylam ino)ethyl]phenyl}-1 H-benzimidazole-5-carboxam ide 
(step2). 

MS (ESI) m/z: 554 (MH*), 552 ([M-H]"). 

1 H-NMR (CDCI 3 ) 8: 8.09 (1H, s), 7.97-7.94 (2H, d, J = 8.4 Hz), 7.40-7.31 (4H, m), 7.16-7.13 
(2H, d. J = 8.4 Hz), 7.07 (1H, s), 6.36 (1H, br), 3.52 (2H, br), 2.98 (2H, br), 2.93 (3H, s), 2.78- 
2.69 (2H, d, J = 7.6 Hz), 2.42 (3H, s), 1 .34-1 .28 (3H, t, J=7.6 Hz). 

EXAMPLE 380 

6-CHLORO-2-ETHYL-1-(4- /2-rMETHYLar(4-METHYLPHENYL)SULFONYLlAMINO\ 

CARBONYL)AMINOlETHY L>PHENYL)-1H-BENZIMIDAZOLE-5-CARBQXAMIDE SODIUM 
SALT 

The title compound was prepared according to the procedure described in Example 2 from 6- 

chloro-2-ethyl-1-(4-{2-tmethyl({[(4-methylphenyl)sulfonyl]amino}carbonyl)amino]ethyl}phenyl)- 
1H-benzimidazole-5-carboxamide (Example 379). 
MS (ESI) m/z: 554 (MH*), 552 ([M-H] ). 



